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Foreword 


We had clear goals when putting this encyclopedia together — to 
make it informative, interesting and intriguing, but above all fun 
for the young children who would use it. We certainly had a 
great time making it. It was fun to create a team of inventive 
cartoon characters and to have them demonstrate the wide range 
of activities in science, crafts and arts. And introducing children's 
stories and legends from all over the globe to expose the young 
reader to the world of literature — that too was enjoyable. 

Other features like the Word Boxes for explaining troublesome 
words and the Find the Answer panels for encouraging children 
to test their comprehension, all are aimed at making this book a 
pleasure to use. 

The illustrations, and there are many on every page, will, we 
hope, captivate and enlighten whether the words are read or not. 
But the true test of this encyclopedia is whether children will sit 
down with it again and again simply because they enjoy doing 
so. We feel certain they will. 

Over three hundred people have been involved in the creation of 
this book and all should really sign this foreword. Unfortunately, 
I alone have that privilege. 


Jim Miles 
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The Land 

Water 

Air and Weather 
Land and Climate 
The Earth in Space 
People and the Earth 
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World of Water 
Wind and Waves 
The Coastline 

The Open Sea 

A Changing World 
The Sea’s Riches 
People and the Sea 


All Kinds of 
Animals 
All Kinds of Animals 
Mammals 
Birds 
Reptiles 
Amphibians 
Fish 
Insects 
Other Animals 


Plants 
Plants 


Living and Growing 
All Shapes and Sizes 
Food and Drink | 
Decoration 
In Danger 
Ideas 


When Dinosaurs 
Lived 


Studying Dinosaurs 
All Kinds of Dinosaurs 
Dinosaur Days 
Evolution 

After the Dinosaurs 
Finding Dinosaurs 


My Body 
My Body 

From Head to Foot 
Life Story 

The Senses 

Body Works 
Keeping Fit 
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Machines 


Machines 
On the Land 
On the Building Site 
On the Water 

In the Air 

In an Emergency 

In Space 

In the Factory 
Everyday Machines 
In the Hospital 


Science 


What is Science? 

What are Things Made of? 
What Makes Things Go? 
Electricity and Magnets 
Why do Things Move? 
Light and Colour 
Sound 


Everyday Science 


‘ People and 
I Places 


People Everywhere 
The Americas 
Europe 

Africa 

Asia 

Australasia and 
the Pacific Islands 
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About Child's World 


Your Child's World Encyclopedia 1s packed 
with interesting information, colourful 
pictures, exciting stories and activities 

to give you hours and hours of fun. 
Look out for the six cartoon characters, 
shown below. They appear on many of 
the pages to help you with each activity. 
On the next two pages, they also show 
you how to use your encyclopedia. 

Can you see their pet cat and dog too? 
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Your encyclopedia 


Each page is filled with information 
and pictures to tell you about all your 
favourite topics. Also, many pages have 
find the answers quizzes, activities, The yellow tiafnige 
stories and word boxes. Here, the warn you when 
cartoon characters are showing you something could 
how each of these work to help you Pace pupa 
use your encyclopedia more easily. 


>This triangleis ‘ 
pointing towards ; 
Saturn. Information 

is written above, below or next to 
each picture. Use the triangles to 
find out which picture to look at. 


Word box = 
Word boxes are on the 
first page of each chapter. 
_ Two or three words are 
listed in dark print. They 
_ are explained to help you 
read the information on 
the pages in that chapter. 
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A\The symbols, or pictures, at 
the top of each page will help 
you find out which part of the 
book you are in. Each section, 
or chapter, has 


Stories from around 
the world 

There are fun stories to read, 
exciting films to remember 

and many characters to meet 

in your encyclopedia. Pictures 
or photographs are next to each 
one of them. Have 


Look at the other end of you heard about 


this line to find the rings these farmyard 
around Saturn. Many of the 
pictures are labelled like this. 


animals in the story 
called The Rain Puddle, 
by Adelaide Holl? 
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_ Activities 

There are lots of things 
to make, games to play, 
puzzles to solve and 

- experiments to try. 

The cartoon characters 
will show you what to do. 
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Activities 


Before you start each activity, 
collect everything you need and 
make sure there is a clear space. 
Wash your hands before cooking 
and wear gloves when touching 
soil. Wear an apron for gluing, 
cooking and using paints. oR ae : 
If an adult is needed, ask if = i 2ARGS a 
they can help before you start. - 

Afterwards, make sure you 
clear up any mess and put 
everything away. 


[> Here are some of the materials that you 
might need for the activities. Always ask an 
adult before using anything that is not yours. 


a Sa Make dough 
Recipe Make dough for some of the modelling 
activities. Mix flour and salt in a bowl. 
If making coloured dough, add food 
CO<C¥2 colouring to water. Add as much water 
VA as needed to flour and salt, a little at a 
time. Stir. Turn out onto floured surface. ~ 
Knead into a smooth dough. Make 
models. When finished, ask an 
adult to put them in the oven, 
on a low heat, for five hours. 
_ Paint the models when cool. 


9009 plain flour 
150 g salt 

1 mug water 
food colouring 
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What is the Universe? 


The Universe is everything that exists. 

The Earth is part of the Universe. So. 

are the Sun, the Moon and all the ms 

planets. Stars and clouds of gas and 

dust are also part of the Universe. 
Scientists use telescopes and probes 

to learn about the Universe. We know 

a great deal, but there is still much that 

we do not know. 


| Word box 

| Planets are the nine huge 
' ball-shaped objects 

/ moving around the Sun. 

| Some planets are made of 
rock and some of gas. 

| Stars are enormous balls 
of burning gases. They are 
much larger than planets. 


A Scientists think 

the Universe began 
with a massive 
explosion called the 
Big Bang. They believe 
that the Universe is growing 


Our Sun is a star, and like » larger. This means that the 
all stars it gives out heat huge groups of stars, called ' 
and light. | 


galaxies, are moving further 
ommend further apart. 
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Make your own Universe 

Use a dark felt-tip pen to 

draw lots of small galaxies 
onto a balloon. Use 
the shape shown as 
a guide. The balloon 
is your Universe. 


Watch the balloon in a 
mirror as you blow it up. 
You can see the galaxies 
moving further and further 
apart, just as scientists 
believe the galaxies in the 


AWecan see stars, planets, 
galaxies, comets and 
clouds of dust and gas in 
the night sky by looking 
through a telescope. 
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Looking at the sky 


Scientists who study the Universe are 
called astronomers. They study the sky 
using large telescopes in special 
buildings called observatories. 

You do not need a telescope to study 
the sky. Before telescopes were 
invented, astronomers watched the sky 
with the naked eye. They could not see 
as much as we can now, but they made 
many important discoveries. We can 
learn a lot by regularly watching the 


A Observatories are often 

built on mountains where the 

air is clear. Here, there are no 
nig ht sky : other lights so the stars can 

| be seen clearly. 


Alfwelookupatthe § AWith binoculars, AAsmall telescope AWe see millions of 


night sky, wecansee —_wecan see that the helps us to see smaller stars and the Moon’s 
hundreds of starsand Moon’s surface is craters on the Moon surface in close-up 
the Moon. covered with craters. andmanymorestars. witha big telescope. ‘ 
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A Early astronomers thought 
that everything in the Universe 
circled around the Earth. They 
were wrong. 
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Be an astronomer 
Make sure it is a clear night, 
and you are properly 
dressed. Use a torch light 
covered with red tissue 
paper to look at a star map. 
The map will help you to 
name the brightest stars. 
Use binoculars to see the 
fainter stars. Write down 
what you see in a notebook. 


A Later, a Polish 
astronomer, Copernicus, 
suggested that the Earth 
orbits, or circles, the Sun. 
But few people believed him. 


Then, a scientist 
called Newton | 
discovered what 


keeps the Earth | & & 
travelling around the Sun. 
It is a force called gravity. 


Lt) 
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The Sun, our star Never look 
% directly at the 
The Sun is a star. It is the closest star to Sun. Its light 


us In the Universe. Like all stars, the — will damage 

Sun is a ball of hot, glowing gases. se ol 
Jets of gas, called prominences, often 

erupt from the Sun's surface. Dark oe 

patches, called sunspots, are very 

common. Sunspots are much 

cooler than the rest of the 

Sun's hot surface. 


prominence 


[>The hottest part 2 e- 
of the Sun is its core. / 7 : st | 
The surface is called wane | | 
the photosphere. me | 
ig 
V The largest prominences 
look like huge arches and — 
may last for hours or days. y : ’ 
: 2 
ae. 
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sunspot 
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corona 
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photosphere 
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A Around the Sun is a cloud 
of gases called the corona. 
Astronomers can see this 
cloud during an eclipse, when 
the Moon hides the Sun. 


Apollo, the Sun god 

The people of ancient Greece 
believed in a Sun god called 
Apollo. They thought he drove 
the Sun across the sky each 
day in his chariot. 


Make a smiling Sun 
Make dough using the 
recipe at the beginning of 
this book. Shape into a 

flat circle. Ask an adult to 
out this in a very low oven — 
for five hours. Leave to — 3 


cool, then paint a smiling 
face onto the circle in 
bright, sunshine colours. 


Word box 
Core is the centre of a 
star or planet. 

Orbit is the path followed 
by planets travelling 
around the Sun. It is also 
the path followed by a 
moon travelling around 

a planet. 
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Spinning in Space 


Although we cannot feel it, the Earth 1s 
always moving. It orbits, or circles, the 
Sun. It takes one year to travel all the _ 
way around the Sun. At the same time, 
the Moon is circling the Earth. It takes 
the Moon about a month to travel 
around the Earth. A The Sun takes 27 days to 

All the time, the Earth, Moon and i ce ear 
Sun each spin on an imaginary line 
called an axis. 


Ser Earth Y The blue arrow shows 
7 the Earth’s orbit, or path, 
around the Sun. 


A The Earth takes 24 hours to 
spin round once on its axis. 


Moon 


AThe green arrow 
shows the Moon’s 
orbit around the Earth. 
The Moon travels once 
around the Earth every 
29 days and 13 hours. 


A The Moon spins round once 
on its axis every 29 days and 
13 hours. 
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Marking time 


As the Earth spins, first one side of its 

surface is turned towards the Sun, then 

the other. This gives us day and night. 
We have different seasons because 


Earth's axis is tilted at an angle. As 
Earth travels around the Sun, the 


seasons change. 


summer in 
: the northern 
* hemisphere 


winter in 
the southern 
hemisphere 


AThe northern half of the 
Earth is called the northern 
hemisphere. When the 
northern hemisphere tilts 
towards the Sun, it is summer 
there. But in the southern 
hemisphere, it is winter. Six 
months later, the southern 
hemisphere, tilts towards the 
Sun. Then it is summer in the 
south, but winter in the north. 


A It is day when our side of 
the Earth is turned to the 
Sun’s light. 


north 


winter in 
the northern 
hemisphere 


summer in 
the southern 
hemisphere 


Make a shadow clock 
Outside, on a sunny day, 
push a pencil into a ball of 
_ Plasticine and stand it ona 
: sheet of card. Mark the 
pencil’s shadow and write 
the time beside it. Do this 
every hour until the Sun a 
goes down. + 
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Time zones 


To measure time around the world, 

the Earth is divided into 24 time zones. 
One zone is for each of the 24 hours < 
in a day. The clocks in each zone all 
show the same time. But the clocks in 
the next zone are different by one hour. 


/\Phoning someone on the 
other side of the world can be 
difficult. If it is day for you, it 
might be night for them. 


V This shows the slices laid 
out flat and in a row. The time 


>a Lat 
or 


A|magine each in London is five hours earlier 
time zone as a slice than the time in New York 
of the Earth. because they are five time 


zones apart. 
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Heat and light 


Without the Sun there would be no life 
on Earth. It would be too dark and far 
too cold for any living thing to survive. 

Plants use the Sun's light to make 
food so they can grow. The Sun heats 
us and gives us light. We can also use 
the Sun to heat our homes. 


solar panel 


A Solar panels trap and store 
heat from the Sun, which is at ie 
then used to heat this house. 


oy 


sunlight 


oxygen = 


A Plants make food from 
sunlight and give off oxygen. 
We need this to breathe. 


The huntress and the mouse 
(An Inuit folk tale) 

An Inuit girl left her coat in the 
Sun too long and it shrunk. She 
was so angry, she trapped the 
Sun using three strong hairs. 
Daylight ceased. Mouse, the 
largest animal in those days, 
gnawed at the hairs. By the time 
the Sun was free, Mouse had 
shrunk and his fur was grey. 
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The Moon 


The Moon is Earth's nearest 
neighbour in Space. 

We can see the Moon in 
the sky because it reflects 
light from the Sun. The Moon 
seems to change shape. This is 
because as it orbits Earth, different 
parts of the side facing us are lit up 


by the Sun's light. A The Moon has no air or 
water. Nothing can live there. 


<J Only one side of the Moon 
<> ever faces Earth, because the 


ahd Moon spins on its axis in the 
, same time it orbits Earth. 


The king who wanted 
to walk on the Moon 
(A Persian folk tale) 

All the trees in the 
kingdom were used to 
make a box tower for the 
king to climb to the 
Moon. But still he needed 

one more. Foolishly, he asked 
his people to pass up the 
bottom box. When he fell to the 
ground, he wisely gave up the idea. ( : 


AThe craters on the Moon were 
made when lumps of rock and ,. 
iron, called meteoroids, crashed 
into the Moon’s surface. 
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<]When the Moon is between 
Earth and the Sun, the side 
facing us is so dark we cannot 
see it. This is a New Moon. At 
Full Moon, all of the facing 
side is sunlit so the Moon 
appears round. 


V These changes are called 
the phases of the Moon. 


Keep a Moon diary 

To see the Moon’s 

changing phases, record 

how the Moon looks each 
night for one month. Draw 

up a chart with the days of 
the week at the top and four 
rows underneath. Each | 
night write down or draw what 
you see, even if it is cloudy 
and you cannot see the Moon. 
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Moon and tides 


Each day the sea rises and 
falls in a movement we call 
the tides. Tides are caused by 
the pull of the Moon. ‘There 
are two high tides and two 
low tides every day. 

On the side of Earth 
nearest to it, the Moon pulls 
the sea up into a bulge. The 
shorelines on this part of the 
Earth are having a high tide. 
On the opposite side of 
Earth, the sea also bulges 
into a high tide. 


~ How many high Ss 
are there every day? 


What causes 
_ the tides? 


26 


A One high tide A There is a low tide 
occurs when the shore _ six hours after the 
is facing the Moon. high tide. 


J Moon 


low 
tide 


AThe second high 
tide is when the shore 
is opposite the Moon. 


A Six hours later, 
there is a second 
low tide. 


sa 
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An eclipse 


) -ASun-eating dragon 


Sometimes, as Earth orbits 
the Sun, it comes between the 
Sun and the Moon. It throws 
a shadow across the Moon. & 
This is called a lunar eclipse. q , 
If the Moon comes 
between Earth and the 
Sun, it stops sunlight 
reaching a part of Earth = 


for a few minutes. This \ : . 
is called a solar eclipse. Sa il 


The ancient Chinese had 
a story to explain solar 

| eclipses. They thought a 

/ dragon had swallowed the 

_ Sun. They banged drums 

, and shouted to scare the 

: dragon away. This seemed 

to work, because the Sun 

always came back! 


Pn 


JA 


Moon 


AA lunar eclipse can last for over one hour. A During a solar eclipse the bright Sun 
The Moon seems very faint during an eclipse. disappears for a few minutes. 
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Pictures in the sky : 
;  € 
It is not easy to keep track of the ES a 


; Find the answers 
thousands of stars in the sky. ‘To = eo 
: 5 : % How many constellations 
n 
make it easier, people since ancie te 3 are there in the whole sky Alllian 
times have grouped stars together. —_ 
40k lled tellati _ Are there more bright stars — 
ese groups are called constellations. x. in the northern or il = 


rr 


Some are named after animals, others — the southern ox 
are named after ancient heroes or gods. sa AN 
There are 88 constellations across the : 


whole sky. As Earth orbits the Sun, we 


-F 
can see the different constellations. 1 


Make a 
constellation viewer 


Put a circle of black paper 
on a flat piece of plasticine. 
| [! Copy a constellation 
<P>. from the opposite 
Cece page by pushing a 
sharp pencil through the 
paper several times. Attach 
the paper to a cardboard 
tube with a rubber band. 


: (] A Attach a circle of 
EO black paper, without 
A lf you look out on a a constellation, to the 


cloudless night you can see other end. Point the viewer to 


thousands of stars shining the light to see the constellation. 
brightly in the sky. 


northern hemisphere 


A People in the northern hemisphere, the 
northern part of the world, see different stars 
from people living in the south. 


| 


southern hemisphere 


A There are more bright stars in the southern 
hemisphere, the southern part of the world, 
than in the north. 


oR SR 


A. Ursa Minor is a constellation in the northern 
hemisphere. It is also called the Little Bear. 
Ursa Minor can be seen in North America and 
Northern Europe all year round. 


Coyote’s star trip 

(A Native American folk tale) 

One night, Coyote was told to 
arrange the stars. Feeling 
sleepy and not looking where 
he was going, Coyote tripped! 
The stars flew off in different 
directions, making the bright 
patterns we see each night. 


A The Crux is a constellation in the southern 
hemisphere. It is also called the Southern 
Cross. The Crux is seen by most Australians 
throughout the year. 


Word box 
Constellations are the 
groups of stars that we 
can see in the night sky. 
Galaxies are the massive 
groups of stars that make 
up the Universe. 
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The life of a star 


When you look up at the night sky, the 
stars you see are all different ages. 
Some are brighter than others. 

New stars are being formed all the - 
time. When old stars grow cold and 
dim, a lot of the material, such as dust 
and gas, is thrown out into Space. 
Later, this material may be recycled 
through nebulae into new stars. 
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Make star-shaped glasses 
Using this shape as a 
guide, cut out two stars 
large enough to cover 
your eyes. 


AAn average 
star shines for 


billions of years. 
Ask an adult to help you cut 
out the eye holes. 
Glue the stars together | 
so that they overlap. 


Stick coloured cellophane onto 
the back of each eye hole. 
Using sticky tape, attach 
a stick to your glasses. 


Stars are not really this 
shape, but when they twinkle 
in the sky, they can look like it. 


aR eek ett ase SHAM De ek se PWR Sage wren 
s] 
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/\ New stars are being born all 
the time from clouds of dust 
and gas called nebulae. 


=> 
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A Then its gases puff 
outwards and it swells 
up into a red giant. It 
will then become 
either a supergiant or 
a white dwarf. 
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VY Some red giants 
develop into huge 
supergiants. These 
can grow to be 1,000 
times larger than the 
size of our Sun. 


ASometimes a 
supernova creates 
a spinning ball of 
material, called a 
pulsar. This sends 
out waves of light. 


/A\When such a 
gigantic star dies, it 
collapses and causes 
a massive explosion. 
This is called a 
supernova. 


AA black hole may 
be left behind when a 
supernova collapses. 


AThe red giant’s zw, 
outer gases slowly A The star shrinks, 


) 
escape into Space. becomes hotter, and 
Eventually, only the turns into a white A After millions of 
centre is left. dwarf. Although it is years, the white 


so hot, its small size dwarf slowly cools 
makes it appear faint. and fades to become 
a cold black dwarf. 


og 
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Galaxies 


Ona clear night, you may be able to sun 
see a ribbon of white across the sky. | 
This is the Milky Way. It is our . 
galaxy, the huge group of stars 
that is our home in Space. 

The Milky Way is just 
one of billions of 
galaxies in the 
Universe. Galaxies 
come in many 
shapes and sizes. 


The man who met the Sun 

(A Native American folk tale) 

A man called Scarface and a chief's daughter 
wanted to marry each other. But first, Scarface 
had to prove to powerful Sun that he was 
worthy. He travelled to the sky in search of Sun. 
There he saved Sun’s child. Sun was pleased 
and said that Scarface could now marry the 
chief's daughter. Scarface walked back down to 
Earth along the pathway called the Milky Way. 
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A Spiral galaxies have two 
arms that slowly revolve round 


a central mass of stars. 


A This is what our galaxy, the Milky 
Way, would look like from far out in Space. 
It is a huge spiral of stars shaped like a pinwheel. A Certain galaxies are simply 
a great mass of stars. These 
are called elliptical galaxies. 


Make a galaxy picture 

On a large sheet of stiff, black 
paper draw a spiral galaxy in 
glue. Sprinkle glitter all over \ 
the glue. To reveal your galaxy 
picture, bend up the sides 
of the page and pour 
the spare glitter 
into a container. 


/A\Some galaxies do not seem 


to have any shape at all. They 
are called irregular galaxies. 


-t) 
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The Solar System 


The Sun's family is called the Solar 
System. It includes all the planets, ° 
moons, comets and lumps of rock, dust 
and ice that orbit the Sun. 

Planets are made up of rock, metal or 
gas. All the planets belong to the Solar 
System, but there are great 
differences between them. ‘a 


Uranus 


[>There are nine planets in the Saturn 


Solar System. Jupiter is the NX 
largest. It is so large, all the 
other planets would fit inside 

it. Very little is known about 

Pluto, the smallest planet. 


Sun Mercury 


Jupiter 


> 


<IThese are the planets 
in the Solar System. . 


[> Most of the planets were 
named by astronomers after 
Greek and Roman gods. They 
chose a god to fit each 
planet’s appearance. 


Pluto 


Neptune ~~ " 
~ 


Make a planetarium 
Make the planets and 
the Sun from balls of 
__ plasticine of different 

- colours and sizes. Use the 
main picture as a guide. 
Cut and paint card 


tubes to make stands. 
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Mercury, the. 
winged god 


Venus, the 
goddess of love 


Saturn, father 
of Jupiter 


Uranus, father 
of Saturn 


Cover a table with paper. 
Place the Sun ona stand 

and put it in a corner of the 
table. Put the planets in 

their correct order from the 
Sun, as shown in the 
picture above. : 


Neptune, god 


Mars, the 
god of war 


Jupiter, king 
of the gods 


Pluto, god of 


of the sea the underworld 


Word box 
Solar System is the Sun 
and everything that orbits 
the Sun. 

Comets are huge lumps 
of ice, gas and dust which 
orbit the Sun. 

Moons are natural, rocky 
balls that orbit planets. 
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Mercury 


Mercury 1s the closest 
planet to the Sun. 

It is bare and rocky, 
and has no water or air. 
Mercury's days are hotter 

than the hottest desert on 
Earth and nights are freezing 
cold. Mercury takes only 88 
days to orbit the Sun. 


<1 The probe, Mariner 
10, flew past Mercury 
and sent back 
photographs of its 


rocky surface. 


Mercury, the 
winged god 


Mercury was a 

Roman god who had 
wings on his feet. He 
travelled very quickly. 
The planet was named 
after him because it 
travels quickly around 
the Sun. 


crater 


Mercury 


AMercury is covered , 
with craters made by 
rocks from Space. 


36 


& 
The Solar System » THE UNIVERSE ws 


Venus 


<J Several probes have 
landed on Venus. They 
The second planet sent back information, 


from the Sun is Venus. It 1s but were then 
covered with thick clouds of Gest ousd by Me eay 
hot, poisonous gases. ‘These 
clouds hide Venus' volcanic 
surface and trap heat. It is so 
hot on Venus that you could 
bake a cake in a few seconds, 
without using an oven. 


Seeing Venus 
Venus is the brightest _ 
planet in the sky. The : 
ancient Maya people 
built temples from 
which they could 
watch the Sun, stars 
and Venus. 


top of volcano 


/A\Venus’ surface is 
covered with old 
volcanoes and lava. 


on 


yy 
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Mars 


Mars looks red because its >This is one of 
rocks are full of rusted iron. Mars’ two small, 
Huge dust storms also make — °°7SNoPet moons. 
the sky look pink. 

On Mars there are 
channels that look like 
dried-up river beds, but 
there is no water there. 
There are deep valleys 
and old volcanoes. 


Martians 

Before we knew that there was no life on 
Mars, people used to believe there were 
strange creatures living there. People 
called these living creatures Martians. 
Many stories have been written about 
Martians, such as The War of the Worlds, 
by H.G. Wells. 


Olympus Mons rr 


A Olympus Mons is 
the tallest mountain in 
the Solar System. 
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= ES 
q Make marbled 
Jupiter paper 


Put drops of pink and 
orange marbling ink into a 
bowl of water. Swirl gently 
with a paintbrush. Place a 
piece of paper lightly on 
the surface. Lift the paper 
off and leave to dry. 


He 


Jupiter 


Jupiter is the biggest planet 
in the Solar System. It 1s a 

huge ball of hquid and gas. 
In 1979, a probe discovered 
a ring of dust around it. | 

Jupiter has 16 moons. The 

three largest moons are all  § 
bigger than our own Moon. 


ERS Yaren SI aera Ore Pa 


I) ei tats ee 


SY Ghee alhelanvug, ue Ave, 


fs 
PR LEAL IOS BAIS SES DTG OD 


A The huge red spot 
on Jupiter is a giant 
storm three times 
bigger than Earth. 


lo Europa Ganymede Callisto 


Jupiter 


A Jupiter’s four largest 
moons were first seen 
by Galileo, in 1610. 
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Saturn 


Saturn is a giant ball of 
liquid and gas. From Earth, 
it looks as 1f Saturn is 
surrounded by two wide 


rings. In fact, these rings | 
Fold a sheet of black paper in half. 
are made up of thousands Cut out a Saturn shape, as shown. 


of narrow rings. 
Open out and tape tissue paper on 
Saturn has at least 18 P p pap 


one side. Fold and glue together. 
moons, more than any other | Prep tp bu cwaee 


planet in the Solar System. 


Make a Saturn window pane 


A Each of Saturn’s 
rings are made up of 
dust and tiny bits of 
ice and rock. 


Saturn 
V 


ATitan is Saturn’s 
biggest moon. It is 
Surrounded by gas. 
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Uranus ? r 


Uranus is the only r ; 
planet in the Solar “e a a 
System to orbit the Sun ‘jem 


tipped over on its side. /\ Uranus spins on its side, so 


Uranus has at least I 1 sometimes its North or South 
narrow rings and 15 moons. pole points directly at the Sun. 
Ten of Uranus’ moons are 
so small they were not 
discovered until the probe, 
Voyager 2, flew past in 1986. 


Miranda and Ariel 
(From a play by William Shakespeare) 
Miranda and Ariel are the names of two of the 
moons that orbit Uranus. They are also the 
names of two characters in The Tempest, 
a play by William Shakespeare. 


Miranda 
ve) Ariel 


Umbriel 


Titania 


Oberon 


/\ These are Uranus’ 
five biggest moons. 
Titania is the largest. 
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Neptune 


Neptune is an enormous ball 
of liquid and gas. Some of 
the fastest winds in the Solar 
System blow across this 
planet's surface. ‘The winds 
can reach speeds of over 
2,000 kilometres an hour. 

Neptune has eight moons 
in all, but only two can be 
seen from Earth. 
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seen without a telescope. 


is discovered it in 1846, 


[>Neptune’s biggest 
moon, Triton, has a 

surface of ice that is 
split by giant cracks. 


[> Voyager 2 flew 
past Neptune in 1989. 
Its pictures showed 
that Neptune is 
surrounded by rings. 


Neptune, god of 


the sea r 


# 


Neptune is too faint to be 


When astronomers 


they named 

thenewplanet —S 

after the Roman god 
of the sea. 


Neptune 


Pluto is usually the most 
distant planet from the 
Sun, but at the moment it 1s 
closer than Neptune. We know 
little about Pluto because no 
probe has visited it. 
Astronomers wonder if 
there might be a tenth planet 
further away than Pluto. But 
so far, none has been found. 


shadow 
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A Every 248 years, 
Pluto’s looping orbit 
brings it closer to the 
Sun than Neptune. 


Charon the boatman 


Pluto’s moon is 
named after Charon 
the boatman in the 
Greek story Orpheus .4 
inthe Underworld. 
Charon took Orpheus yr 
across the river Styx. 


<]Pluto’s one moon, 
Charon, is about half 
as big as Pluto. 
Charon is so close to 
Pluto that it often 
throws a shadow onto 
the planet’s surface. 


Charon 


<J Do you think there 
is another planet in 
our Solar System? 
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Comets and meteors 


Meteors are brief, bright trails in the 
sky. They happen when grains of dust 
from Space burn up in the Earth's air. 
Asteroids are much bigger lumps of 
rock. Millions of asteroids orbit the 
Sun between Mars and Jupiter. 
Comets are made up of rocks, ice nS, Oe 
and dust. When comets come close to shooling stureanneuined be 
the Sun, they may have a glowing tail. pieces of asteroids or comets. 


V As a meteor enters the 

Earth’s atmosphere, it burns 
up. This leaves a glowing 

trail for a second or two. 


A Ceres is the largest known 
asteroid. It measures about 
1,000 kilometres across. 


% 
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tail of comet A The head of a comet is only 
a few kilometres wide, but its 
tail can be millions of 
kilometres long. 


V Comets usually have long, 
” looping orbits. The tail always 
head ofcomet ~~ points away from the Sun. 


A Comets are like dirty 
snowballs. As they near the 
Sun the ice melts and dust 
and gas form a tail. 


Y When an asteroid collides with 
Earth, it is called a meteorite. 
Long ago, a meteorite caused 
this huge crater in Arizona, USA. 


AO PRO MEAL IANS IED Oa a RSET AG RTI, 


Make a crater 
Fill a tray with flour. 
From a height, drop 
a small ball of 
plasticine into it.) 
Carefully remove 

the ball to see the 

crater it has made. 


DTI A PEE TIA ONE ALIN EE tN 
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Astronauts Boe 


Living in Space is very different from 

living on Earth. In Space, nothing has 

weight and there is no air. An astronaut 

must wear a spacesuit with its own air 

supply to go outside the spacecraft. backpack 
Spacecraft are designed to make 

astronauts as comfortable as possible. 

This way, people can stay in Space for 

days, weeks or even months at a time. oni 


A Without a spacesuit, an 
astronaut would either burn up 
in the heat of the Sun or freeze 
in the cold shadows where 
sunlight does not reach. A 
backpack holds air and a 
visor protects the astronaut 

- from the Sun’s glare. 


[> Everything in Space is 

weightless, so astronauts 
have to get used to 
floating around like 
a balloon. 


[> Astronauts have to train 
very hard before going into 
Space. Working underwater 
on Earth gives the astronauts 
an idea of what being 
weightless will feel like. 
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Y Astronauts still have to V Astronauts have to strap V Keeping clean in Space is 
exercise to keep fit and themselves into their sleeping — not easy. Some spacecraft 
healthy. You cannot pedal bags so that they do not float have special showers where 
a bike like this on Earth! away in their sleep. the water is sucked away. 


The Adventures of Tintin 
(A story by Hergé) 


Word box 

Astronauts are travellers 
in Space. They collect 
information for scientists 
to study. They are also 
called cosmonauts. 
Satellites are spacecraft 


In one of his adventures, 
Tintin became an 
astronaut and travelled ; 
to the Moon. On the way, 


he had to rescue his sent to orbit a planet. 
friend, Captain Haddock | They collect information 

| and radio back to Earth. 
before they could 


continue their journey. 
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He 


Rockets t y command 


Vv module 
Rockets are used to carry things into 
Space. They are the only machines 
powerful enough to take spacecraft 
away from Earth. Rockets have carried 
hundreds of satellites and probes into 
Space. Rockets also launch astronauts 
into Space. The largest rocket ever 
made was Saturn V. It carried the first Hg A 
astronauts that landed on the Moon. | = 


i 
bes re 
A AGA 1 ian 


A Every trip into Space is run [>This is Saturn V blasting off 
from a mission control centre. — into Space. The rocket was 

Here, controllers keep track of 110 metres tall. Most of it held 
the rocket on their computers. — fuel. Only the small command 


module returned to Earth, with 
three astronauts inside. 


Find the answers 


What is Ariane 5 — Sd | 
designed to do? - r | 


When did astronauts 
on the Moon? - 
a 
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<JOn July 20th, 1969, the 
American astronauts, Neil 
Armstrong and Edwin Aldrin, 
were the first people to land 
on the Moon. They collected 
rocks and set up instruments 
to study the Moon. 


cargo is carried in the 


upper ——_—. | 
part | 
fuel tank Wy Hl if 
_ Make a balloon rocket ; and engine mu ym 
Thread a long piece of strong cotton onto ; = 1 ari : i a 
_ aneedie and drop the needle through a _ bP Ariane 5 is designed is : ie ' 
straw. Tie the ends of the cotton to chairs _—to lift several heavy it io t | 
as far apart as possible. Blow up a long _ satellites and probes [ j E | 
balloon and seal it with a bulldog clip. ___ into Space at once. ig [ ’ ‘g | 
Tape the balloon to __ Ariane 5 has two i iL | ir r 
the straw, as shown. parts. The first is a ie he 
Release the clip to huge fuel tank and + L ids | 
see your rocket fly. powerful engine. The [ r= az i] 
se mai 


second upper part. 
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a 


The Space shuttle flight deck — 


The Space shuttle can lift off into 
Space like a rocket and then come ' 
back to Earth like a glider. | 
The shuttle is more powerful 
than 100 jumbo jets. It takes 
eight minutes to travel into 
Space. Unlike rockets, the 
shuttle is a spacecraft that 
can be used again. 


‘ 


i Space lab in 


[>The shuttle can carry 
a crew of up to seven 
astronauts. It can also 
carry loads as big as a 
coach in its payload bay. 


Make a shuttle glider 
Enlarge the two shape guides __ tape in place. Staple the 

and trace onto stiff card. Cut nose to give it 
the shapes out. Cut a slit in weight, then ma 
each shape, as shown. glide your 
Fit the pieces together and shuttle. 
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payload bay 
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» 


AThe Space shuttle is 
launched using a huge fuel 
tank and two booster rockets. 


[>This faulty satellite has 
been brought into the Space 
shuttle’s repair bay to be 
mended. The astronauts have 
to be attached so they do not 
float away. 


a 
a wena <]When the Space shuttle 


i ———— returns to Earth, it lands just 


is . ; See Slike a glider. 


oil 
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Satellites and probes 


Hundreds of satellites have been put 

into orbit around Earth. Some bring us 

television pictures from the other side of 

the world. Others are used to help ships 

or planes find their way. A Meteosat is a 
Probes do not carry any astronauts. satellite that follows 

They are sent on long journeys into tS CRE 

Space and never return to Earth. Most 

are used to study the other planets in 

our Solar System. 


[>The Hubble Space Telescope 
sends us pictures of distant 
stars and galaxies. 


A This telecom satellite 
passes telephone messages 
from one side of the world to 
the other. 


<ISPOT takes photographs 
of the Earth’s surface, as 
it passes over. 


6 THE Universe * 


/) % 


V Voyager 2 flew past Jupiter, 
Saturn, Uranus and Neptune. 

It then began its journey out i" \ 
into deep Space. 


the communications 
dish sends back 
information to Earth 


\ 


power source 


a camera 
takes pictures 
ofthe planets _ 


Finish 

Find the probe’s path 

Use your finger to follow this 
probe’s journey. First find 
the path to Pluto, then the 


way out to deep Space. 


AThe Hipparcos satellite Aaa \ Og . SE 
is used to measure the 
position of the stars. 
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Giant telescopes 


Astronomers use powerful 

telescopes on Earth and in oe 

Space to see far across the Universe. — 

Telescopes use lenses and mirrors to see 

light from stars and galaxies. Many | 
| 


galaxies give off radio signals. Scientists 

can pick up these signals using radio 

telescopes. Radio telescopes may one | 
day receive messages from other living (+ 
beings far away in Space. 


A. The Hubble Space 
<] Hubble can see millions of Telescope can see a lot 
distant galaxies. It sends more than ground telescopes, 
photographs back to Earth. because it is above the 
blanket of air that surrounds 
the Earth. 


Ak, 


— 


[>This giant telescope 
is on Mount Palomar 
in California, nearly 
2,000 metres up. Here 
the air is very clear 
and the weather is 
almost always good. 
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A This radio telescope in 
France is fixed in one position. 
It can only pick up signals 
from stars that pass directly in 
front of it as the Earth turns. 


A This is a message that was 
sent far into Space by the 
radio telescope Arecibo. It 
was sent in 1974 and is 
expected to arrive in the 
constellation Hercules in 

the year 27,000. 
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[>>The biggest radio telescope 
in the world is called Arecibo. 
It is in Puerto Rico and fills 
the crater of an old volcano. 


n=) Re ‘ 
} 


‘en 


A This radio telescope 
-~. _ in Australia can turn 
me — to listen to any part 
of the sky. 


a0 
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Space stations 


Living in Space may 
seem impossible, but 
already Russian 
cosmonauts have lived 


in Space for months, aboard Star Trek fie 

Ft S bat M; In the film Star Trek, However, scientists 
: ee es a y Captain Kirk and his are a long way from 

Scientists are now planning crew live aboard the inventing spacecraft 


to build a base on the Moon. _ Starship Enterprise. like this one. 


Y When cosmonauts live on Mir, spacecraft 
without a crew bring them supplies from Earth. 
Space station Mir 


docking port for 
visiting spacecraft 


scientists carry out 
experiments in the 


living area solar panels collect sunlight 
and turn it into electric power 


[>People could be 
living and working on 
the Moon one day. The 
first base will probably 
be a mining camp and 
may look like this. 
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What 1s Earth? 


Our planet Earth is a huge rocky ball. 
It is one of the nine planets that travel 
around the Sun. From Space, Earth 
looks blue because seas and lakes cover 
nearly three-quarters of its surface. 

Our planet has hot deserts, steamy 
rainforests and freezing cold North and 
South poles. In some parts, the land 
rises to make high mountains. 


Can you find? 

IRCIY 

2 river 

3 smoking volcano 

4 elephant and her baby 
5 rain cloud 

6 forest 
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Earth, Sky and the gods 
(A Polynesian folk tale) 

At the beginning of time, Earth and 
Sky were joined together. The gods 
were trapped in the darkness between 
them and wanted to escape. They 
asked Forest to put his head on Earth, 
his feet on Sky, and push them apart. 
Sky fought back and started a storm, 
but Forest won. Earth and Sky were 
separated forever. me 


Alf you could see the Earth 
from Space, it would look like 
this. The swirling patterns are 
clouds. They are part of a thin 
layer of air around the Earth 
called the atmosphere. 


Word box 
Planets are the nine huge 
ball-shaped objects 
moving around the Sun. 
Some planets are made 
of rock and some of gas. 
Atmosphere is the layer 
of air surrounding the 
Earth, protecting it from 
too much heat and cold. 


oP 
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Under your feet 


‘The outside of the Earth is a thin 
shell of hard rock with soil and water 
on top. [he shell is called the crust. 
Soil is made of tiny pieces of eroded, 
or worn down, rock mixed with dead 
plants. Plants get water and food 
from the soil, through their roots. 
Many animals live underground and 
make their homes in the soil. 


The Tale of Peter Rabbit 
(A story by Beatrix Potter) 


- Naughty Peter Rabbit squeezed 
under the gate to eat the 
garden’s delicious vegetables. 
The gardener chased him and 
Peter lost his blue coat. 


Separate the soil 
Wearing gloves, dig up some soil from 
a pet-free area. Put the soil in a jar, 
and fill it with water. Screw the lid on, ) 
and shake well. Leave for 24 hours. ee 


The soil settles in 
layers, showing 
what is in the soil. 


Word box 
Crust is the outer layer of 
the Earth. It is a thin shell 
of rock covered by land 
and sea. 

Erosion is the wearing 
away of rock by wind and 
water. Tiny pieces of 
eroded rock and dead 
plants make up soil. 


[> Many animals live under the 
soil because it is safe and 
warm. Rabbits live in 
underground homes called 
warrens. Moles dig tunnels 
using their huge front paws. 
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A Foxes live in 
underground homes 
called earths. Baby 
foxes, called cubs, 
stay in the earth 
until they are one 
A\Badgers live in underground month old. 
homes called sets. They dig 

their sets using their powerful 

front legs and strong claws. 
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Rocks and fossils 


Rocks are made in several different 
ways. Some form when layers of sand 
and seashells pile up and get squashed . 
together. Others are made when hot, 
melted rock from inside the Earth erupts 
out of a volcano. It cools down and 
goes hard. Rocks can be changed by 
being heated or squashed again. 

Fossils are often found in layered 


fe rocks, such as limestone and shale. VAsrocks are made, they 
build into layers, like a pile of 
§ = 1,700 million 550 million 250 million sandwiches. The oldest rocks 
1 years old years old years old are at the bottom and the 
4 newest are at the top. 
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WAIN GREE NINTH 


~ AMiillions of years A After they had died, 
ago, Ammonites mud covered the 


Make a twig fossil 

Smear a twig with a little 

petroleum jelly. Press it 

ane firmly into a layer of 
plasticine in a plastic tub. . : 
Remove the twig carefully. 
Pour some plaster of Paris 
over the plasticine. When it 
is set, turn out and pull 
away the plasticine to see 
the twig fossil. 


lived in the sea. Ammonites’ shells. 
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Z i A Over millions of AThe shapes of their 
—a2  ).  - years, layers of mud shells are found in the 
>Granite is a ¢ io _ built up to make rock. __ rock as fossils. 
volcanic rock 

that hardened shelig 

underground. limentone g | 


granite 
sandstone 
<1 Slate is a rock 
with layers which 
split apart easily. 


chalk 


[>You can see the 


shells that helped to 


marble make this limestone. 
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Volcanoes and earthquakes 


The Earth's crust, or surface, is divided _ Erupt a volcano 
into enormous pieces called plates. | Make 9 cone. with 
: thick card. Leave 

These plates are always moving very 
a hole at the top, 

slowly. When plates move apart, the 


as shown. 
hot, runny rock below them rushes up _ Put a shallow plastic pot 
to the surface and a volcano erupts. - in the hole. Place a little 


The hot, runny rock that comes out of a} '¢ Powder paint and 
bicarbonate of soda into 


volcano is called lava. When plates Rees 
bump or scrape against each other, pe 
earthquakes occur. 


Y The crust, or Earth’s 
crust surface, is where volcanoes 
erupt and earthquakes occur. 


A Earthquakes cause a lot of 
damage. The ground shakes, 
destroying buildings and 
roads. People can be killed, 


outer a. 
ey, Sey injured or left homeless. 
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Carefully add vinegar to 
make the volcano erupt. 


[>When volcanoes erupt, 
melted rock, called lava, 
is thrown into 

the air. 
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Mountains 


It takes thousands of years for mountain 
ranges to form. Many mountains are 
made when two of the crust's plates 
press against each other. When this 
happens, the rocks at the edges of 
the plates are squeezed together 
and pushed up into huge folds. 

A mountain becomes colder 
towards its peak, or top. Some 
mountain peaks are so cold they 
are snow-capped all year round. 


[>A slice through a mountain 
range would show layers of 
different rocks which have 
been folded and bent by the 
plates’ movement. 


purple 
mountain 
saxifrage 


<1 Mountain plants 
must survive very cold 
conditions. In spring 
and summer, many 
spring mountains are bright 
gentian with colourful flowers. 
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A Older mountains have 
rounded peaks because 


they have been eroded rocky 
by the weather. mountain 
goat 


@ 
{* 


A In winter, chamois usually 
move down the mountain to 
the warmer forest areas. 
Rocky mountain goats have 
very thick coats so can survive 
nearer the top. 


og 
if : | 
BIE 3 < . ~~ 
Heidi Ah te Find theianswers 3 - 
(A story by Johanna Spyri) 4 ye al aa Se 
Me 4 » Do ol a haved mee 7 
Heidi moved to the mountains AD x 0 older Doe A men 
; ‘Lae [Pg sharp or rounded peaks? 
in Switzerland. She loved life Lo i £ Am P P e 
in the mountains and the Are mountains colderat >= 
friends she met there. the top or the bottom? Re. 
f 
wih 
> ay 
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Shaping the land 


iu) 


Wind and water are constantly wearing ' iy ine 

down, or eroding, the land. Winds blow Wig 
| . 

sand up off the ground and this rubs Can wind erode rock’: 


away the rock. ‘The rock's shape Do stalagmites 
point up or down? . 
changes, very slowly, over many | 
thousands of years. Water also erodes *2 oe pooper 
: efore cig 
the land. Waves wear away cliffs by : 


the sea. Rainwater makes tunnels and | \] i | 
caves in limestone rock. L alll | 


<Windblown sand has fie 
eroded this rock. Softer rock we 
has worn away first, leaving can 
the harder rock behind. \ is - ti 


ney 


“¢ { 
ay : 
= 


Grow a stalactite 
Dissolve washing soda crystals into two jars of warm water. 

: Stand jars on newspaper, placing a saucer between them, 
as shown. Twist together several strands of wool, and place 
_ an end in each jar. Make sure there is a dip in the middle of 
the wool, over the saucer. After a 

few days, a stalactite and 
stalagmite will form. 
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. TPS =a Ali Baba and the forty thieves 
a oe MiP poe eh (An Arabian folk tale) 
| : Ali Baba was a poor man. One day, he saw 
forty men walking in the wood where he was 
working. He followed them to a rock, and heard 
them say, “Open sesame!” A door in the rock 
sprang open, and from his hiding place Ali 
Baba saw a cave filled with gold. They said, 
“Close sesame!” to shut the door as they left. 
Ali Baba realized this was stolen gold. He 
waited until the thieves had gone then, using 
the password, he entered the cave. He carried 
home as many sacks of gold as he could 
manage and shared it out among the other 
poor people in the town. 


A Rainwater trickling Alf a passage roof 
through the limestone collapses, a big 
makes passages. cave forms. 


/\Minerals are dissolved in the water dripping 
from the cave roof. This makes stalactites, 
which hang down from the roof, and 
stalagmites, which grow up from the floor. 
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The water cycle 


The water cycle goes on all the time. 
It begins when heat from the sun turns 
water into an invisible gas in the air. 
This gas is called water vapour. 

The water vapour rises, cools and 
turns into drops of water. ‘These drops 
join together to make clouds. Wind 
blows the clouds over the land. 

Water in the clouds falls as rain, 
snow or hail. It runs 
into rivers, which oy Geert aerate 
carry the water by the sun and turned 

into water vapour 
down to the sea, 
completing 
the cycle: 


Word box 
Water vapour is made 

of tiny drops of water 
held in the air. 

Valleys are made when 
rivers wear away the land 
as they flow to the sea. 
Glaciers are huge, slow 
moving rivers of ice. 
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winds blow clouds 
over the land 


= 


water vapour rises in 
the air to form clouds 


Make rain in the bath 
When you take a bath, 
water vapour rises as 
steam. When the vapour 
touches something cold, 
such as a mirror or 
window, it turns 

back into 


water again. 


Water * Our PLANET EARTH 
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The life of a river 


Rivers carry water downhill to the sea. 
A river starts its journey in the 
mountains, where it falls steeply and 
flows quickly. It wears away deep 
valleys. As a river gets nearer the sea, 
it usually grows wider and flows more 
slowly. The place where the river meets 
the sea is called the river's mouth. 


some rivers start from the end of 
a glacier, where the ice melts valley 


pee ae 


a) 


le 


A Ariver can start from a 
spring. A spring occurs where 
underground water gushes 
out onto the surface. 


d river flows in large bends 
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Make a river 

Build a mound of damp sand and 
stones on a tray. Using a 
watering can or hose, slowly 
pour a stream of water over 

the top. The water will find 

the quickest way down 

the slope, carrying 

some of the sand 

with it. 


A Most waterfalls are found in 
mountains. They often form 
where rivers flow over cliffs 
made of hard rock which is 
not worn away easily. 


“(a V Lakes form in large hollows. 
Y,  — : Rivers flow in and out of most 
”- The discontented fish ’ lakes. The rivers bring mud 

__ (folk tale from Senegal) XN and sand, so some lakes clog 
A big fish, who thought he was up and disappear. 


very important, lived in a river % 
with smaller fish. The small fish 
hated his boasting, and told him 
. to swim to the sea to live with 

\ _other big, important fish. The 

4 vain fish did this, but was so 
frightened by the huge sea 

fish, he swam straight back, 

~ promising he would never again 
| be rude to the smaller fish. — 
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— 
| 


— \ 


~ Find the 


x 
ee : 


Ae ae — / 
he answers > 
es 


4 
a es ba ee ae ‘\ 
/ What do we call the scale for.__ 
measuring wind speeds? _ 


What is air? 


Air is a mixture of invisible gases. ¥ 
We cannot see it, taste it or smell it, fom 
but air is all around us. We'can feel = 
air when it moves. Moving air is called 
wind. Wind brings the weather, hot or 
cold, wet or dry. 

All living things need air to breathe. 
So if there was no air, there would be 
no plants, animals 
or people on Earth. 


| ay 

ae ae 5 , . 
What do dandelions 47 

use wind for? _4// 


<i }/ 


pa \ a 


[> Seabirds are masters at 
using the wind to glide and 
soar above the waves. 
Upward air currents next 
to cliffs help these seabirds 
reach their nests on high, 
rocky ledges. 


Word box 
Air is the mixture of gases 
surrounding the Earth. We 


_7 ~~ seeds 
all need it to live. > Animals, planes and gliders Pa 
Hurricanes are violent 
storms with very high would not be able to fly 
winds. Tornadoes are ) without air. Plants such as 
more violent, but smaller | dandelions use the wind to 


and shorter lasting. 


carry their seeds away. 
Balloons are filled with air. 


pe 
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[>There is a scale to measure 
wind speeds. It is called the 
Beaufort scale. 


YS a Rt ey nt nt AOE ng et PE yn EN SRO 


sien eaters 


_ Make a parachute 
Securely fix four equal 
lengths of string to some 
plasticine. Cut out a 
Square, about 40cm by A.Number 1 on the Beaufort A Number 4 is a breeze that 


40cm, from a plastic scale is almost calm air. shakes small branches. 
bag. Use sticky tape to 
attach the string to each 


corner of the square. 
Hold the parachute high 
up and let it drop down. 


ANumber 7 is a gale strong /A\Number 10 is a strong gale. 
enough to break branches. Buildings are often damaged. 


The Wind and the Sun 

(Based ona story by Aesop) 

Wind and Sun had a 
competition to make a man 
remove his coat. Wind blew a 
fierce gale, but the man pulled 
his coat tightly around him. 


. Sun proved he was more 
| _... powerful. He gently shone on 
_ theman, which made him take 
off his coat to cool down. 


a 
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Storms and clouds 


Storms bring clouds, rain, lightning and 
thunder. Lightning is a giant, hot spark 
of electricity that jumps between a 
storm cloud and the ground. Thunder 1s 
the noise caused by this spark. We hear 
thunder after lightning because sound 
travels more slowly than light. 


_ cumulus . — - 
~~ clouds + as 


; _ Clouds are made from 
\ millions of tiny water droplets 
9 orice crystals. There are 
' many different kinds of clouds. 
_ The largest are thunder 
_ clouds, called cumulonimbus. 


ieee 


Thunder and Lightning \" ™ 7 eae 
/ (A Nigerian folk tale) aa 


tornadoes cause 
damage. They rip up «sg 
trees and buildings. 


Once Lightning, an angry ram, }}} 
) lived on Earth. Thunder was » 
{ his mother. Lightning spat fire, 
) burning down villagers’ huts. 
f Thunder followed him, 

\ 7 shouting loudly at her son. 

q The villagers pleaded with 

! their king to send them away. 
” He banished them to the sky. 
/, J But you can still see 

4 Lightning’s fiery rages and 
a hear his mother, Thunder. — 


P= 


cirrus 
clouds 


cumulonimbus 
cloud 


Sy A Electricity builds up inside 
clouds and on the ground. 


A The electricity causes a 
brilliant flash of lightning. 


Find the answers 


Why do we hear 
thunder after we have 
seen lightning? 


What are clouds 
made from? 


/A\ Seconds later, there is a 
crash of thunder. 
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Rain and snow 


Raindrops are made when the tiny 
droplets of water in clouds join si 4 
together. When the drops become too we, /* 
heavy to stay in the cloud, they fall fy) fi 
down to the ground as rain. Rain is 4 i: ea 
very important to farmers because The Snow Queen 
(A story by Hans Andersen) 
plants need water to grow. ome, 
on ae e onow Gueen was 
Snow falls when it is very cold. The 

. : beautiful and very evil. She 
drops of water freeze into ice crystals fook a young bot} to her paras 
which fall as light, fluffy snow. and turned his heart into ice. 


CG 


[> Rice is a plant that needs a 
lot of water. It is grown in 
paddy fields with low walls to 
hold in rainwater. If there is no 
rain, crops will die and there 
will not be enough food. 


hailstone under a 
magnifing glass 


/\ Frozen water droplets are 
tossed about inside storm 
clouds and build up layers of 
ice. They fall as hailstones. 
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V In cold places, snow often covers the land 
and trees for most of the year. People use 
snowmobiles to travel over snowy ground. 


Shake a snowstorm 
Find a jar with a snugly fitting lid. Glue 
cake decorations to the lid. Pour 


Shot eS cA wR ae 


water into the jar until it is almost 
full. Add one teaspoon of glitter. 
Screw lid on. Shake jar and turn 
upside down to see 
the snowstorm. 


“sD if you look at 


snowflakes under a 
magnifying glass, you 
can see the patterns of 
the ice crystals. 


Find the answers 


_ What is the name of a 
field for growing rice? 


CG 


What can people 
e to travel across 
snowy ground? 


in important 
Dies 
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The seven continents 


Spread out flat, the Earth looks like this ‘9 
map. The land 1s divided into seven. ets ce 
continents. They are Africa, Antarctica, OF 
Asia, Australia, Europe, North America 
and South America. Falls 
Continents have different climates. 
Climate is the usual weather 
of a place. Can you find a 
hot, dry desert on this map? 


Monument 


Amazon River 
and rainforest 


Word box 
Continent is one of the Andes mountains 
seven largest areas of 

| land on Earth. 

_ Climate is the usual penguins 

| kind of weather found 

_ ina particular place. 
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Norwegian fjord Mediterranean Mount Everest 
coast 


2a Boe 


Murray River 


“a 
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Cold lands 0 North Pole 


The climate is very cold around 
the North and South poles. 
Most of the Antarctic continent, 
around the South Pole, is 
covered in thick ice all year. 
The Arctic Ocean, around 
the North Pole, is also very 
cold. But in summer, snow 
melts on the surrounding land. 
Plants grow, caribou come to 
graze and birds come to nest. 


A The North and South poles 
are at opposite ends of the 
Earth. There is no day and 
night. In winter, it is dark all 
the time and in summer, it is 
light all the time. 


Can you find? 

1 baby Adelie penguin 
2 emperor penguin 

3 Adelie penguin 

4 Weddell seals 

5 ice-breaking ship 

6 glacier 


Can you find? 

1 herd of caribou 

2 long-tailed skua 

3 Arctic butterfly 

4 Arctic poppy 

5 bearberry flowers 

6 male snow bunting 

7 female Lapland bunting 


Make ice lollies 
Pour some fruit juice into 
clean yogurt pots. Put : 
them in the freezer. As 
they start to freeze, push 
in a lolly stick or a plastic 


Why Polar Bear Lives on the North Pole spoon and freeze again. 
(Based ona story by Ted Hughes) . 


At one time all the animals held beauty contests to decide who 
was the most beautiful of them all. Polar Bear always won, which 
made jealous Falcon want to get rid of her. When Polar Bear 
became vain and hated dust on her fur, Falcon told her about the 
spotlessly clean North Pole. Polar Bear and her admirers, the 
seals, moved to the North Pole. You can still see her there today. 
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Forests and woods 


Forests and woods grow in areas 
where the climate is cold in 
winter and warmer in summer. 
Evergreen trees do not lose their 
leaves in winter. ‘They grow in 
forests in northern parts of the world, 
where winters are long and cold. 
In many countries with milder 
climates, there are deciduous AThe racoon lives in the 
woods. Deciduous trees lose forests of North America. 


their leaves in winter. Rd cCOnS le Cs a 
Sometimes, they raid birds’ 


nests for the eggs. Racoons 
now come into towns for food. 


™~ 
Can you find? 
1 pine cone ad 
2 grizzly bear Ler 4 
3 chipmunk 


4 female moose 
5 evergreen tree & 
6 lake é 


Can you find? 
1 green woodpecker 
2 fox 

3 acorns 

4 deer 

5 jay 

. 6 deciduous tree 


Ce Capit a 
: Gj asap ies BS) i Sa 
oh V Kookaburras live in 

Se tale 8 Australia. They eat lizards, 
snakes and insects as well 
as other small animals. 


i . 


__ Find the answers 
; | . Fir Tree and Bramble 
What happens to __ . (Based on a story by Aesop) 
“ deciduous trees A 
“ . De anter? é Fir Tree often boasted of his 
3 i height and beauty. This upset 
What does y humble Bramble, who knew he 
evergreen mean? : Kea! 


was ugly. But Fir Tree soon 
wished he was short and ugly 
too, when he saw men coming 
to chop him down for firewood. 
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Grasslands 


In places with long dry seasons, it 1s 
mainly grass that grows. 

In Africa, many animals live on the > 
savanna, which is grassland with some 
trees. It is hot all year. In the dry A Termites are small insects 
season the grass is brown and dry. that live in hot grasslands all 


During the short wet season it becomes —°V8 the world. They are able 
to build nests that are much 
lush and green 


larger than they are. 


Can you find? 

1 lioness and cub 
2 zebras 

3 gazelles 

4 elephant 

5 giraffes 


PUN A fe 


eres Hee 


ML LEE RARER AG LOE 
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Make a giraffe jigsaw 
Trace the giraffe shown and 
draw it on a piece of card. 
Colour it in. Carefully cut 
the giraffe out and then 
cut it into several pieces. 
Jumble the pieces up. 
Can you work out 

where the pieces go 

to make the giraffe 

whole again? 


} 
; 
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Australia’s grassland is 
called the bush. Kangaroos 
and emus feed on the 
grasses there. 


kangaroo 
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Hot deserts 


Deserts cover large parts of the 
world. ‘They get very little rain, 
so they have few plants and 
animals, just a lot of sand and rock. § ““_ AThescorpion’s tail 
y has a very nasty sting 


Wind blows the sand into huge hills. 


I at the end. Some scorpions’ 


called dunes. AS 2 stings can kill people, but they 
In some deserts, plant seeds lie in do not usually attack unless 
the ground for years. The seeds only they are annoyed. 


grow when a rainstorm gives 
them enough water. 


SS [>The fennec fox lives in 
fae North Africa and Arabia. 
Te P Its huge ears help it listen 
Let k for insects to eat and 
< < 1] also help it to keep cool. 
wae 
oh: f& 
pe : ind the answers oe é Can you find? 
KS. Wheredo cactus ? 1 Jerboa 
\» Plants store water? PA 2 camel train 
Wy ty y 3 desert city 
» ot an 4 sand dunes 
(ly Jia Gra 
+ What is a camel’s ¥ . : ‘4 ato 


(.-shump full of? 
A. A 


a 
4 


.» What dowecall _ 


Mes 3 Wi 4 ~ 5 
the huge hillsofsand . - » x 
<~ Adeserts?- J Ue é 
' Pe / “e fF ey a . ry 
\ 5 ‘ ey cat fi: ey 7 , dl 
& F) J tady 
\o# - 2 © - 
s # : « xy : 


MAY, 
ng 


— 


) [> Cactus plants 
have thick stems 
for storing water. 


Ney Shoe RA a ee a 


“| 


Draw a 
sand picture 


} They can live 
On coloured, stiff for months 
paper, draw a without rain. 


A9 ipn Salk PASIAN SRE DITO ER RED Ut 


picture with glue. Pour 
sand over the glue. Tip 


___ Off the spare sand to <IThe camel is good at living 


in deserts. Its hump is full of 
fat so it can travel for days 
without food or water. 


reveal your picture. 


[>The roadrunner lives in 
some of the hottest parts of 
the American desert. It eats . 
mainly insects and scorpions. . in 
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Rainforests 


Rainforests grow in countries that are 
hot and have a lot of rain. More than 
half the world's animals and plants live 
in these forests. The animals live among 
the thick undergrowth and tall trees. 

In the treetops, the branches meet and 
form a roof called a canopy. The 
world's rainforests are in danger dics dn thane eta 
because people are cutting them down) _ twigs and eee eee 
and turning them into farmland. are tiny and very colourful. 


A Tree frogs have suction 


<j Leaf-cutter ants 
march along the forest 
floor. They bite off 
pieces of leaf and 
carry them back to 
their nests. 


Make a mask 
Fold a piece of card in 
half. The card should 
be 30cm by 20cm. 
Draw half of an 
animal’s head and 
colour it in. Cut it 

out. Make a hole at 
each side. Thread 

< elastic through to 
finish the mask. 
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[>The loris comes out at night 
to search for food. Its large 


eyes help it to see in the dark. 


s long arms help it 


b] 


<The gibbon 


to swing from tree to tree, high up 


in the rainforest’s canopy. 


? 


Can you find 


1 emerald tree boa 
2 tapir and baby 

3 howler monkey 
4 crowned eagle 

5 hummingbird 

6 butterfly 

7 ocelot 


8 toucan 
9 macaw 
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Day and night > 


The Earth is spinning on an imaginary 
line called its axis. It is this spinning 
that gives us day and night. 

The part of the Earth facing the 
Sun gets sunlight. This is daytime. 
As Earth spins around, that part 
turns away from the Sun and it 
becomes dark. ‘This is night 
time. The Earth takes 24 
hours to make a whole turn. 


Never look 
straight at 
the Sun. It 


will damage 
your eyes. 


Word box 

Axis is the imaginary line North Pole 
that goes through the 

centre of the Earth. 

Poles are the two ends of 

the Earth’s axis. The North >The axis is an 

Pole is at the north end. imaginary line from 
The South Pole is at the the North Pole through 
south end. 

Equator is an imaginary the centre of the Earth 
line around the middle of to the South Pole. The 
the Earth. Places on or near Earth makes one 


the Equator are very hot. whole turn every 


24 hours. South Pole 


A Ae AS Ve ee hoe dy 


Day and night = 
Shine a torch at a 
ball in a dark room. 
The torch is the Sun. 
The ball is the Earth. 
The side facing the 
Sun is light, so it is 
day. The other side 
is dark, so it is night. 


PA ty hen TES ocd 
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<1As well as spinning 
On its axis, the Earth 
moves around the 
Sun. It takes Earth one 
year to travel all the 
way around the Sun. 


A The Moon travels 
around the Earth once 
every 29 daus. It is 
only a quarter of the 
size of Earth. 


How long does the 
Earth take to travel: 


F 


Equator hot or cold “d 


A During the day, the Sun 
gives us light. At night time, 
streetlamps light the streets. 
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\ See gen, 
. BP ——— 
Seasons 7 Find the answers 
le | a 
Mt 4 “ed 
: {~~ How many seasons does _ x 
The four seasons in most parts of the 7 ~ the Akos haves SS 
world are summer, autumn, winter)” | : 3 
‘ _— When is the first day of & 
and spring. Other places have only ¥ )— summerinthe south? 
two seasons. V / ~~ : 
fl | | 
We have seasons because the Earth ™ 
Ne 


tilts. First one half leans towards the 
Sun, then the other. It 1s summer 

in the part of the world tilted 
towards the Sun. 


[>June 21st is the first day 
of the year that land above 
the Equator leans towards 
the Sun. It is the first day of 
winter in the southern half 
of the world. 


Alnspring, daysare = Alnsummer,daysare AIn autumn, days An winter, days and 
warmand nights cool. hotandnights warm. and nights are cooler. nights are cold. : 
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A The Arctic and Antarctic regions have just A In some places near the Equator, there are 
two seasons. During the summer, the sun only two seasons. After the long, hot dry 


never sets. In winter it does not rise. season, there is a wet season. 


North Pole 


<] December 21st is the first 
day of the year that land 
below the Equator leans 
towards the Sun. It is the first 
day of winter in the northern 
half of the world. 


southern half . 
of the Earth 


Paint a summer tree 
Use pencils and felt-tip pens 
to draw a winter tree with 

no leaves. Change it into a 
summer tree by adding 
leaves. Mix up different 


onto the branches. 


St Bae Ne 
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Changing our Earth 


People change the Earth. They often 
turn land that was once forest into 
farmland. As the number of people 
grows, more land is used for farming. 
People need houses. ‘Today, many 
people live in towns and cities. As more 
houses are built, towns and cities grow. 
Cars, buses, trains and planes take 
people from one place to another. 


A Much of the land was once covered in People cut the 
forests. Hundreds of different plants and forest down and 
animals lived there. sold the wood. 


A\The land was used 


to graze animals and 


grow crops for food. 


ATo begin with, there AThe farming A Other people came to shop or visit. Villages» 
may have been only families then set up often grew into towns and people built new 
one small farm. a small village. houses on the farmland. 


96 


<1 Towns can grow into cities. 
Cities have big hospitals, 
schools and shops. People live 
in high-rise buildings and work 
in factories and offices. The 
streets are busy with traffic. 


Perri etearnrsn t+ PENS AOE, el GOLD IE pt COE Poo MINOR Tae OY 
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_ Make a city of boxes 
Collect several boxes. Carefully undo 
each box and turn it inside out. Stick 


the boxes back together again. Paint : 
the boxes as buildings, such as é Word bor 
shops, skyscrapers and Villages are places 
houses. Arrange in a street. : where small groups of 

| people live. Some people 
farm the land close by. 
Larger villages often grow 
into towns. 
Cities are often made 
up of several villages 
or towns. They are 
crowded places with 
huge office blocks, shops 
and factories. 
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Food and farming 


The Earth provides. us with many 
resources. Resources are the things we 
need. Land is a resource. All over the 
world, farmers use the land to grow 
crops to feed people and animals. 

The most important crops grown are 
grains including corn, rice and wheat. 
As well as growing food crops, farmers 
keep animals on the land. 


V The wool is cleaned and 
spun into long threads called 
yarn. Then the wool is dyed 
with colour and wound 
into balls, ready to sell. 


[>Wool can be obtained 
from several different 
animals. A sheep’s wool is 
called its fleece. It is cut off 
with shears. This is like a 
haircut and does not hurt. 
The sheep soon grows a 
new woolly fleece. 


<1] People buy 
balls of wool for 
knitting clothes, 
such as this 
jumper. 
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<] Wheat is grown in large, 
open fields. It is harvested 
with huge machines called 
combine harvesters. Wheat 
flour is used to make 
bread and pasta. 


‘ 
| 
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Make butter 

Pour 275ml of double 
cream or whipping cream 
into a container with 

a tightly fitting lid. Taking 
turns, shake hard until 
butter forms. This may A Rice is grown in many 
take 30 minutes. Drain * countries. Rice plants 
off any liquid. Stirinsome = ~—are grownin flooded 
salt and spread on fields. The rice is often 
bread or biscuits. ‘ harvested by hand. 


rice plant 


wre 
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/\Cows provide us with milk. /\Hens lay eggs. Hens are 
Some of their milk is used to kept on large and small farms 
make butter and cheese. all over the world. 
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The Earth's riches 


The Earth is rich in resources. Crops 
are grown on the land and fish are 
caught from the sea. Forests give us 
timber. Metals are mined from rocks. 
Coal, gas and oil are important 
natural resources. They provide us with 
energy to light our homes and power 
factories. But they will not last forever. 
People are looking for new ways of 
making energy, using 
such things as the 
wind and the sun. 


Rubber trees provide 
sap for making rubber. 
Car tyres are made 

from rubber. 


V Huge forests of trees are 
grown for their valuable 
timber. When the trees are 


cut down, new trees must 

be planted. This makes sure 
there will be a supply of wood 
in the future. 


Our PLANET EARTH 


A Coal is used as 
fuel. Miners dig it out 


F ual? A Oil and gas are 


found on land and 


of the ground. Most coal is dug from near the under the sea. Miners on a rig drill holes into 
surface, but some coal mines are very deep. the rock and pump up the oil or gas. 
—— pam 


~ 
? 


va 
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j Find the answers 


Which resources might 
we use for making 
energy in the future? 


What do we use coal, 
oil and gas for? 


What is timber 
used for? 


<| Timber is used 
for building houses 
and making furniture. 
Even the paper in this book is 
made from wood. 
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Spoiling our pla net VY Towns and factories pump 


sewage and poisonous 
Bu learning to use the Earth's riches we chemicals into rivers and the 
Y 


have made our lives easier. But we are _$ea. This pollution harms 
; water plants and animals. 


also spoiling our planet. Factories, cars . 
and power stations pump smoke and 
gases into the air. This pollutes, or 


damages, the air. Pollution harms our 
own health and kills wildlife. 


Find the answers 


What do factories, cars 
and power stations 
pump into the air? 


What do towns and 
factories pump into 
rivers and the sea? 
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V Exhaust fumes from V Farmers use chemicals to V Many people litter our 
traffic and fumes from produce more food, butsome __ planet with their rubbish. 
burning waste can kill of them can damage soil and What can we do about it? 
plants and make people ill. rivers. Accidents at sea mean 


a 
tankers spill oil into the water. 4 a 1b aN 
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Saving our planet 


Everyone can help make the 
Earth a cleaner, healthier place to 
live. We can help to keep the 
Earth beautiful by planting trees. 
We can help to keep the Earth 
clean by being careful with our 
rubbish. A lot of rubbish can 
be recycled, by making new 
things from old materials. 


<JAlways make sure 
you put your 
rubbish in a 


—" 


_ Recycle paper 

Tear newspaper into small 
: pieces. Place in a bucket 
of warm water. Leave until 
~ soggy. Collect paper in a 

~ sieve and drain off water. 


Squeeze water out of the 
mixture with a rolling pin, 
using plenty of newspaper 


Paint a picture on it. 


to soak it up. Leave to dry. 


Alt is useful to plant trees. 
They provide food and 
homes for animals and 
help to keep the air clean. 


A Old glass, metal, paper, 
rubber and clothes can be 


recycled. Bottle banks are 
used to collect glass. 
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110-113 


114-123 


124-133 


134-139 


140-145 
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Our blue planet 


If you looked down at the Earth 
from Space, you would see that +7 
most of our planet is covered 
by water. This huge amount of 
water is separated into five areas, 
called oceans, by the land. ‘The 
oceans are the Arctic, Antarctic, 
Atlantic, Indian and Pacific. Smaller 7 
areas of the oceans are called seas. anes + ihe ee 
and on the Earth’s surface. 
‘T'wo of the largest seas are the Necrligbese-iiickseete ee 
Caribbean and Mediterranean. Earth is covered in water. 


[>The oceans and seas are 

all joined up, so you can travel 
from one to the other without ARCTIC OCEAN 
crossing any land. Because 
the Earth is round, if you set 
off from the Pacific Ocean 
and kept on sailing right, you ‘ 
would eventually return to the 
Pacific again. 


Mediterranean 
Sea 


Caribbean a ATLANTIC 
Sea Se... OCEAN 
? 
Word box 
Oceans are the five vast PACIFIC 
areas of salty water that OCEAN 


surround all the land 

on Earth. 

Plankton are tiny 
creatures and plants that 
drift in seawater and 
fresh water. 
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VY Life on Earth began in the sea millions of plankton hy OG’ a7 |Z aE 
years ago. Now it is home to many plants and oS ye ETAS CZ a 
animals, from tiny plankton to the huge blue i 42 aee Pe, yy / 
whales that feed on them. rw 


blue whale 


&» Tiddalik the flood maker ~~ 
. (An Australian folk tale) 
Tiddalik was the biggest and 
cy. ~ thirstiest frog that ever lived. t 
si = One day he drank all the water & 
é iF » in the ponds, lakes and rivers 
PACIFIC S NOd | hs Ay @ of the world. The only water left ?; 
77 4 was seawater. The animals 
fy could not drink this salty water, = = 
so they were dying of thirst. % 
Luckily, Eel had an idea. He did 
a funny dance which made 
Tiddalik laugh. When Tiddalik’s 
-. mouth opened, the water 
gushed out into the ponds, 
lakes and rivers and the 
animals were saved. 
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What is seawater? 


If you have ever swum in the sea and 
tasted seawater, you will know that it 1s 
salty. Most of the salt comes from rocks 
on the land. When rocks are worn down 
by wind and rain, the salt they contain 
is washed into the sea by the rivers. It 
builds up and makes the water salty. 

All seawater is not at the same ) 
temperature. Sunlight warms the water abate 
near the surface of the sea. Where the flat ploces of floating 1eaere 
sun shines longest the water 1s warmest. _ calledice floes. 


A Around the North and 


[> Around the Equator, the 

sun heats the water for many 

hours each day. But at the 

poles there is much less Equator 
sunlight and the water is cold. 


North Pole 


‘Because of the sun, the 
tropical seas around the 
Equator stay warm 


all the year round. South Pole 
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Find the answers 


Why is seawater salty? 


-__ Is water near the Equator 
warm or cold? 


Where is the sea 


least salty? /A River water does not taste A Seawater does taste salty. 
: salty because the amount of This is because so much salt 
bina gs salt it contains is very tiny. has been washed into it and 
eee Re We call it fresh water. collected there over the years. 


_. 


VY The least salty part of the sea is in the 
Atlantic Ocean, off South America. There, 
the Amazon River pours millions of 
litres of fresh water into the 

sea every day. 


2 +e 


: msaibdeediang ees a 
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Weather and the sea 


The sea helps to control our weather. It 
does this by soaking up heat from the 
sun and slowly releasing it. Unlike the 
land, the seawater warms up and cools 
down slowly. This means places near 
the sea have milder winters and cooler 
summers than those inland. . , 
The sea is never still. Currents, like bluefin tuna 
huge rivers, carry water from 
one part of the world to another. 
Some flow near the surface. ahaa a 
currents. Bluefin tuna use the 
Others flow deep down, along currents to travel across the 
the seafloor. Atlantic Ocean. 


*. 


A|lcebergs and sea animals 


[>>The sea is part of the 
water cycle. In the 
cycle, the sun’s heat 
turns some seawater 
into an invisible gas 
called water vapour. 
This rises into the air, 
and forms clouds. The 
water in the clouds 
falls back to the sea as 
rain or snow. Even 
water that falls on land 
eventually flows back 
to the sea in streams 
and rivers. 
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A Currents are like huge rivers 
in the sea. Some of them are 
shown on this map. As the 
wind blows them along, the 
currents bend around the land 
and change direction. Some 
animals, such as tuna, use the 
currents to travel to different 
parts of the world. 


Word box 
Water vapour is made of 
| tiny drops of water in the 
| air, that we cannot see. 

Currents are made by 

water or air which is 
always on the move. 
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Waves and tides 


The sea is never still. Waves 

and tides keep the water moving. 

Most waves are made by the wind. 

The stronger the wind, the bigger the 

waves. They are fun for surfing on, but 

dangerous for ships out at sea. King Canute and the tides 
Twice a day the tides come in and po pan one Stee 


: : Canute. People believed he 
go out. At high tide the water moves eu 
could do anything, even stop 


further onto the land. At low tide, it ihelidas: Bulbine show eeteen 
moves Qwday from the land. that no one can stop the tides. 


axed 


V Ina storm, strong winds blowing across the 
top of the sea make huge waves with foamy 
edges. These waves are called whitecaps. 


ind the answers _ 
ce a ie ti ane 
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Make waves in the bath V When the water near to the 
Waves look as if they go forward, shore rises and gets deeper it 
but really they only move up and is high tide. When the water 
down. To see this, put a toy into falls, it is low tide. Boats ina 


the bath and make some 
waves with your 

hands. The toy will 
bob up and down 
on the waves. 


harbour may be left sitting on 
the mud at low tide. 


Y Waves called tsunamis (soo-nah-mees) 
can cause a lot of damage to the land. 
They are started by underwater 
earthquakes and volcanoes. 
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Along the coast _ Make a paperweight 
- Wash and dry a 
A coastline is where the land meets the ~ smooth pebble. 


sea. When the wind and the waves beat _ Paint a sea creature or 


: . . ter onto it. 
against the coastline they wear it away, ™°"* 


: on 8 Varnish the picture with 
and change its shape. This is called  coaiedocsacereens 


erosion. Big rocks break away from the _ whenitis dry, use it as 
land and fall into the sea. They are _ a paperweight. 
knocked against each other by the 
waves and break up into small rocks. 
Eventually, tiny 
bits of broken up 
rock and shell eae 
become grains 
of sand. 


[>A bay forms when the 

waves wear away soft rock in 
the cliff. Harder rock may be 
left sticking out as a ; . z 3538 
headland. Sometimes the a... | (- ae 
waves carve out caves, ins 4-5 Le a. — =—_—— jag ea — 
arches and stacks. * = ee 3 


Word box 

Erosion is the wearing 
away of rocks and land by 
the weather and the sea. 


Sediment is tiny pieces 
of sand and rock carried 
along by rivers and 

the sea. 
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/\Waves rub boulders of rock 
against each other. 


A Erosion goes on all 
the time, so the shape 

of a coastline changes. 
Some buildings have been 
built on the coastline and have fallen 


into the sea when erosion has eaten away the cliff. 


4 Rocks are broken up and 
worn down. 


A Sand is made of tiny pieces 


of broken rock and shell. 
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The water's edge 


The coastline is home to 


many different animals and (7. Why the crab has no head 
: - (An African folk tale) 
plants. Some of them live in | 7 
; Goddess Nzambi was making 
rock pools on the beach. (EA % all the animals. She started 
Others live on the cliffs high 4 - Crab just before bedtime and 


above the beach. The sea '(@ 344 did not have time to finish him. 
provides plenty of fish and B Come a Re : 
. ive you a head”, she said. 
tiny creatures and plants | 9 = date 

Nzambi’s taking two days to 
called plankton for the ' | q) make me because | am so 


animals to catch and eat. GMP important’, Crab boasted to all & 


the other animals. 

Nzambi heard about Crab’s 
pride and decided not to give 
him a head. 

Crab went to hide under a 


<1 Many birds live on the coastline. Puffins 
build their nests in burrows at the top of the 
cliff. Gannets make nests out of seaweed. 
Guillemots lay their eggs on rocky ledges. 


pee? 
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nm i 

© ( — AWild thrift grows along 
many of the coastlines 
around the world. 


(When the tide is in, animals 
in the rock pools look for food. 
Barnacles open their shells 
and stick out their feathery 
arms to catch plankton. 


[>When the tide goes out, 
barnacles and mussels close 
their shells up tight. Snails and 
limpets cling to the rocks. 
Crabs and starfish hide. 


Make a 
treasure chest 


Collect shells from the 


Paint on the lid the 


seashore. Glue them words “Treasure 
carefully onto a Chest” and use it to 
cardboard box, keep all the things 
covering the whole you find washed up 
box with your design. on the seashore. 
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Seaweed 


Seaweeds live along rocky shores. 
These plants do not have roots because 
there is no soil for them to dig into. © 
Instead, they grip tightly to the rocks 
with sticky pads called holdfasts. 
Seaweeds live at different depths in 
the water. They all bend with the water 
so that they do not get damaged by the 


waves, tides and currents. 


A Giant seaweeds called kelp 
grow in deep water. Seals 
hide from their enemies in the 
kelp forests. 


V Bladderwrack and some 
other seaweeds have 

swellings full of gas so that 
they can float and move & 
easily with the water. 


ann 


Find the answers 


What do seals use 
the giant kelp for? 


Why do seaweeds ~ 
bend with the wate t 
3 = 

Do seaweeds 3 

have roots? #  / 


Ped 


gs 
> oe : holdfast . <1 By | 
Side iat Cee 
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In the sand 


On sandy shores, the wind often blows 
the sand into small hills called dunes. 
Down on the beach, animals burrow 
into the sand to protect themselves 
when the tide is out. 


A Grasses grow on sand 
dunes and hold them in place. 


Build a sand sculpture — 
Try building a giant turtle 
or animaginary monster 
in the sand. Use shells, 
seaweeds and sticks to 
decorate it. 


AAs more sand is piled up 
by the wind, the dunes 
become larger. 


[>Some shellfish use 
a special kind of 

foot to dig 

themselves into 

the sand. When the 
tide is in, they stick out 
tubes called siphons 
and suck in seawater. 
The water contains 
tiny bits of food. 
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Estuaries and deltas 


When a river flows into the sea, we say 
it has reached its mouth. If the river has 


: ease <The stilt’s 
a wide mouth it is called an estuary. 


long legs help it 

Here, there 1s a-mixture of fresh,river wade through 
water and salty seawater. Some rivers the water on 
dump huge amounts of stones and sand oleae 
. ; deltas. Its long 
into the estuary and a muddy piece of ) 

; pointed beak 
land, called a delta, 1s made. Many Pi 5 
animals live on this land. food in the mud. 


V Fresh water flows into an 

estuary from a river. When the 
tide comes in, salty water 
moves into it from the sea. 
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[>A delta is a triangular area of mud dumped 
into an estuary by a river. The river makes 
pathways through the delta so that it can 
flow into the sea. 


Pi tar Rh ee ee ee oe 


Make stilts 

Take the lids off two 
empty metal cylinders. 
Trap the middle of a 
long piece of thick 
string under each lid. 
Turn the cylinders 
upside down. 

Wind sticky tape 
around each cylinder 
several times to 

keep the string tightly 
in place. 


er en eel 


— 


Bot PR at terest 


V Many birds live on deltas. 
They poke into the mud with 
their specially shaped beaks 
to find worms and other 
creatures to eat. 


Place one foot onto 
each cylinder, hold 
the ends of the string 
and walk forwards. 
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curlew oystercatcher redshank turnstone 


are 
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Marshes and swamps 


Where the land meets the sea, there are 
sometimes wet strips of land called 
marshes and swamps. Plant roots stop 
sand, gravel and mud being washed 
away by the sea. This helps to build up 
the coast. Marshes and swamps provide 
food and shelter for many animals. 


[>The heron wades through cos Puck the mischievous elf 


marshes looking for Have you heard of Puck? 

fish to eat. It catches He is the naughty elf in William 
them with its long Shakespeare’s play, 

pointed beak. i ac A Midsummer Night’s Dream. 


He was based on the flickering 
light that is caused by burning 
marsh gas. 


[>Marshes have no trees. 


The roots of grasses trap f 
sediment, or bits of sand and ral : 
| " “soit np 
. ie ™ sae 
ae AS = 


[>Large marsh 
pinks grow in 
salt marshes 
on the coast of 
North America. ae 


PON 
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Make a dragonfly 
Blow up a long 
balloon. Make two 
twists to form the 
head and body and tie 
with string. Glue bits of 
newspaper on to 

cover it. Paint when 
dry. Make wings from 
wire bent into shape 
and cover with tracing 
paper. Attach wings 
with wire. Stick on 
pipe cleaners for legs. 


Cheah ee 
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[>Mangrove trees grow in 
tropical swamps. Their long 
roots grow high above the 
mud. Roots hold the tree in 
place, and keep the rest.of the 
tree above the water, even at 
high tide. 


NE a 


<] The water moccasin lives in 
some of the swamps in North 
America. It eats many of the 
other swamp animals. 
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Zones 


Sea animals live in different zones, or 
areas, of the sea. Some zones are deeper 
than others. Most animals and plants 
live in the top zone, where it is warm. 
Here, there is enough sunlight 

for plants to grow. Not 

many animals 

are able to live 

at the bottom 

of the sea 

where it is 


cold and dark. 


[> Animals that hunt other 

animals are called predators. 

They usually live in the same 

zone as their prey, the . ae 
animals that they eat. } | | SS : 
Creatures living in the bottom : | 

zone also eat bits of food that 

fall down from above. 


middle zone 


Word box 
Predators are animals 
that hunt and kill other 
animals for food. 

Prey are the animals 
hunted by predators. 
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Plankton 


Plankton are the smallest living things 
in the sea. They live near the surface of 
the water and are food for many sea 
animals. Some plankton are plants and 
others are animals. Animal plankton eat 
plant plankton. | 


A Most plankton are so small 
that you can see them only 
with a microscope. 


[>Blue whales, the 


plant plankton animal plankton largest animals in 
under a microscope under a microscope the sea, feed 


on animal 
plankton. One 
whale can eat 
four tonnes 
jellyfish a day! 


seq anemone 


A Sea anemones, jellyfish 
and fish, such as mackerel, 
eat plankton. 


ede: 


De THE SEA * The Open Sea 


Staying alive 


All the animals in the sea need food. 

Many of the smaller creatures eat tiny 

sea plants. Bigger animals hunt and eat. 

the smaller creatures and even larger 

animals eat them. This is called 

a food chain. A The sea dragon is hard 
To stay alive in the sea the animals 1S She baeatecabinaie wiad 

must find food and also try not to be a piece of seaweed. 

eaten. They hide and protect 

themselves in different ways. 


[>There are thousands of 
different food chains in the 
sea. Here is one of them. 
Killer whales eat harbour 
seals which eat cod 
which eat herring, 
and so on. 


harbour seal 


V Mackerel travel together in large groups 
called shoals to protect themselves. Some 
may be caught by predators, such as 

barracuda, but the rest are able to escape. 


2s 


killer 
whale 


barracuda 
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V The octopus squirts a jet of dark ink to 
confuse its predators. Then the octopus 
darts away and hides. 


A Sea urchins are difficult Sf 


to eat because of their plant 
prickly spines. ai plankton 


Com animal 
plankton 
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Make a mobile 
~ Draw some of 


| _ the animals 
Py <I The Portuguese man-o’- shown on the 
tentacle ye 7 war’s long, trailing tentacles : food chain. 
f' WES can give a poisonous stingto = Colour them 
| Ay if f kill its prey. _ inandcut 
L ths them out. : 
Attach each one 


to a piece of 
string with sticky 
tape. Make sure 
that each animal 
is in the correct 
place on the 
food chain 
before hanging 
the mobile from ; 
the ceiling. 


ai panei 3 S> 
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Fish 
There are about 13,000 types of fish 
living in the sea. They live in different 
areas. Seas, like countries, can be cold . 
or warm. Some fish live in the colder 
open sea, far away from the shore. 
Others live in the warmer and shallower 
waters of the tropical seas. Many of 

the tropical fish have beautiful colours 
and patterns. 


cold open sea RY, 
“e \ Sa Can you find? 
: 1 marlin 
2 ray 
3 tuna 
4 cod 
5 sawfish 
6 mackerel 


The magic fis 
(A Scandinavian folk tale) 
One day a poor fisherman 
caught a magic fish. “Let me 
go and I'll grant you a wish”, 
said the fish. The fisherman 
wished for a big house and his 
wish came true. 

He caught the magic fish 
again and again, asking for 
more and more wishes. Each 
wish came true. But when the 
fisherman asked for the Moon 


and the stars, the fish 
decided that the fisherman 
had become too greedy 
and took all the gifts away. 
The fisherman was 


poor again. 
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Make a fish scene 

Paint the inside of a Attach the fish to the 
shoe box bluey-green top of the box with 
and turn it on its side. sticky tape and string. 
Draw, colour and cut Add colourful sponges 
out tropical fish. and stones. 


Can you find? 
1 angelfish 

2 cowfish 

3 parrotfish 

4 butterflyfish 
5 lionfish 

6 trumpetfish 
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Deep-sea fish 


It is cold and dark in the deepest parts 
of the sea. Not many animals can live 
here, as there is not much food. Most 
deep-sea fish are small and do not 
have to eat very often. Some have 
sharp teeth, enormous mouths and 
glowing lights to help them catch 
other fish to eat. 


V Many deep-sea fish hunt 
other fish. The gulper eel waits 
for tiny fish to swim into its 
big, open mouth. The deep- 
sea angler fish dangles its 
glowing light so that other fish 
think it is a tasty worm. 
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Flip the fish game 

Cut out fish shapes from 
tissue paper. Line the fish 
- up. Each player moves 
one fish along by waving 
a newspaper up and 
down. Whoever reaches 
the other end of the room 


eh BA oh el Sad mad ede 


OO APD AOE oe ENT Patna 


first, wins. 


Sea journeys 


Many sea creatures make 
long journeys. Some eels 
swim all the way across the 
Atlantic Ocean. ‘They are 
born in the warm waters of 
the Sargasso Sea, but have to 
~ swim to the rivers of Europe 
to grow up. They swim all 
the way back to the Sargasso 
Sea to lay their eggs. 


V Baby eels take 
three years to reach 
the rivers of Europe. 
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A Eel eggs are laid AThe baby eels 
and hatch in the travel across the 
Sargasso Sea. Atlantic Ocean. 


A They grow up in A Grown eels swim 
the rivers of Europe. to the Sargasso Sea. 


ATLANTIC 
OCEAN 


131 


ihe THE SEA « The Open Sea 


Dolphins and whales 


Dolphins and whales are not fish. They 
are mammals like dogs and horses: Fish 
can breathe under the water, but whales 
and dolphins have to come up to the 
surface for air. They breathe ADolphing eet enor 
through clslow holesonsthe with milk from their bodies. 
top of their heads. 
Most fish lay eggs, 
but mammals give 
birth to their babies 7 , <1 Dolphins are lively 
and feed them with Te || = _ snimals. They 


their own milk often leap out of the water 
when they are playing. 


VY Humpback whales have 
strips of whalebone called 
baleen instead of teeth. The = 
whale takes a gulp of water @ 
and the baleen traps all the “SS 
plankton like a giant sieve. 5), f 
LP. 
i 1-7 a 


sup A4E4444 
Heatley over 


baleen 


A Meat-eating whales, such 
as killer whales, have teeth. 
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<1 Dolphins and whales make clicking 
sounds to find other sea animals to eat. The 
click bounces off the animals like an echo. 


[>Humpback whales sing 
songs that last up to 
20 minutes. But no 

one knows whu. 


Find the answers 


Are dolphins and 
whales fish? 


What does a 
humpback whale 


have instead of teeth? 
Jonah and the whale 


Ina very old story, a 
man called Jonah 
was swallowed by a 
whale. He was spat 
out onto the land 
after three days. 


ye 


MS 
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A changing world 


The surface of the Earth is made of 13 
huge pieces, called plates. They fit 
closely together, but are moved about _ 
by hot, runny rock that lies underneath 
them. When a plate moves, the land 
and the sea on top of it move too. 

The land and the sea are slowly 
changing shape all the time. Today, 
there are seven large pieces of land 
on the Earth. ‘These are called the 
continents. Two hundred million years 
ago, there was only one continent. 


A The surface of the Earth 
is made up of huge pieces, 
called plates. The land 
and the sea are on top of 
these plates. 


V The plates are floating on 

hot, runny rock from inside the 
Earth. When this rock moves, it 
pulls the plates apart or ees — 
pushes them together. recep ere 


en — 


hot rock 
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<1Two hundred million years 
ago, there was only one 
continent on Earth. 


[> Little by little, the soft, 

runny rock from inside the 
Earth moved the land apart. 
New continents were made. 


Find the answers 


How much bigger will 
the Atlantic Ocean be 
in two years time? 


ntteR:, 


_ Howmany 
. continents © 
* are there 
today? 


Word box 
Continents are the seven 
largest land areas on Earth. 
They are: Africa, Antarctica, 
Asia, Australia, Europe, 
North America and 


a 


A Today, there are seven 


continents. The size and South America. 
shape of the land and oceans Plates are the massive 
pieces that make up the 


are still changing. The Atlantic 
Ocean is growing about four 


- centimetres wider every year. 


Earth’s surface. 


Ihovs 
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The seafloor 


The floor, or bottom, of the sea is not 
all flat. It has mountains and valleys, 
just like the land. The deepest valleys. 
and the tallest mountains on Earth are — 
found underneath the sea. An 
underwater mountain is made when a AOn April 14th, 1988, three 
volcamoeripts under the sea. When a ‘'e"WetsssiinG il 


near to Sabah in Malaysia. 
volcano grows tall enough to be above : 


: ‘ Suddenly, they saw a volcano 
the water, it forms an island. enipt anc.an ister” ceeeeree 


before their very eyes! 


\ At some places on the 

seafloor, hot water bubbles 

upithOligh feoks that look like 
_ chimneys. Giant wormsand = / 7 
blind crabs live near to these i = / 
_ hotspots. . o : | 


“ 
4 


as y y 


LF OD 


valleys at the bottom of the 
sea. The very tallest 
mountains make islands. 
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Make an underwater scene 


Dea ra 


Make some mountains from 

plasticine. Put them into an 

old bowl. Pour water into the 

bowl to see how many islands 

there are. Phat 
Ge Na 


"coh tOy in ASNT it AOI DM DF Ne DMM rate Oe TY BEF AT CTI Bae Lc at 


iS etn aie et ee 
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hot rock he 


/\ Underneath the sea are plates. They float on 
hot, runny rock inside the Earth. Some plates 
move apart, while others move closer together. 


volcano 


/\When the plates move apart, hot, runny 
rock, called lava, bursts up onto the surface of 
the sea, like a volcano erupting. When the lava 
cools down, it turns into hard rock. 


When the plates move together, one plate is 
pushed below the other one and a deep valley 
is made. This takes millions of years. 


ky 
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% 
Coral islands and reefs @i@ ¥ 
When an island is made in warm parts y~< 
of the world, tiny animals called corals ee Sa 
may come to live in the warm, shallow 
water around it. The corals attach ahh ts e a 
themselves to the rocks. When they die, WHE, 


new corals grow on iop of their old 
shells. As old corals die and new corals 
grow on top of them, a reef builds up ar ae glee 
around .theisland. ‘Che reef is home 102 Sarish dastronseortiteee 
masses of colourful plants and animals. _ byeating the coral. 

[>Many types of animals and 
plants live in and around coral 
reefs, because they can find a 


safe place to live and plenty 
of food to eat. 
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How the Starfish was Born 
(Based ona story by Donald Bisset) 
One dark, starry night, seven 
elephants decided to catch a 
falling star. They went to the 
top of a cliff by the sea and 
balanced on top of one 
another to make a tower. 

At the top, Baby elephant 
reached up and caught a 
falling star with his trunk. But 
he dropped it into the sea! 

A passing fish swallowed the 
star and became a starfish. 


j. /\A new island is made 
| by an underwater volcano. 


A\n warm seas, corals attach 
themselves to the new island. 
As they die, cther corals grow 
on top of their shells. 


wth! Vip 
Mi /7 


feredonew 


Ll 


/\As the volcano sinks, the 
coral builds up, leaving a ring. 


staghorn coral 
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F ishing Play the fishing game 
Cut out fish shapes from 
Many sea-fish are caught and card. Use sticky tape to 


eaten each year. People go out to Cte x attach a paperclip 


sea in fishing boats and use sonar to each fish. 


: ; Make a fishing rod by 
to find out where the fish are 3 
attaching a small 


swimming. Different nets are used nidgnaltod elena 
to catch fish in different areas of string. Each player takes 
the sea. The nets are hauled into it in turns to catch 


as many fish in a 
row as they can. 


the boats and fish are packed in 
ice to keep them fresh. 


[> Sonar uses echoes to 
find out where fish are 
swimming. Beeps of 
sound are sent down 
into the sea. If a large 
shoal of fish gets in the 
way, an echo bounces 
back to the fishing boat. 
This can be seen ona screen. 


Word box 

Trawlers are boats that 
drag nets along the bottom 
of the sea to catch fish. 


Sonar is a machine used 
to find fish, shipwrecks and 
icebergs. It is also used to 
explore underwater. 
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V The sardine, pollack and 
jack mackerel are the most 
common fish caught today. 


pollack 


ATrawlers drag nets to catch 
fish swimming near the 
bottom of the sea. 


V When the nets have been 
hauled in, the crew sort the 
fish, clean them and pack 

them in ice. 


A Purse seine nets surround 
fish in a giant net bag. 


Bl eat ll 
TCL 


ALong drift nets float on the . af 
surface of the water and hang — 


like a curtain. 
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Farming the sea 


In many parts of the world, the sea is 
farmed. Fish, mussels and seaweed are 
grown. Most of the fish are sold to be 
eaten, but some are put back into the 
sea to lay more eggs. These fish will 
provide food for the future. ‘The mussels 
are eaten. Some seaweed is grown for 
food, but giant seaweed called kelp 1s 
also grown to be burnt as fuel. 


[>Mussels are grown 
on tall poles. When 
they are fully grown, 
people collect them at 
low tide. 


AAt fish farms, fish hatch 
from eggs in tanks of water. 
When they are adults, some 
are put back into the 

sea to lay more eggs. 


A Edible seaweed is 
farmed in some parts 
of the world. 


[> Giant kelp grows 
very quickly. It is 
harvested by divers. 
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Mining the sea 


” Nag 
ites 


Salt, oil and gas are mined 
from the sea. Salt is found in 
seawater. Oil and gas are 
buried deep beneath the 
seabed. Oil rigs drill narrow 
holes down to the oil and gas 
and pump it up to the 
surface. Tankers and 
underwater pipes carry it to 
factories on the shore. 
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A Oil and gas are pumped up 
from beneath the seabed and 
ey Ss a taken to the shore. 
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Why the sea is salty \ lox 
(A Norwegian folk tale) = 


Once a sailor stole a magic 
mill that would grind anything © 
he asked for. He took it out 
to sea on his boat and asked 
it to grind salt. When there 
"a . was enough, he wanted the 
= 3 mill to stop, but didnot know ° 
2 ef} the magic words. Soon, there 


An hot, sunny places, people 
build shallow ponds to trap 
seawater. The heat of the sun 
dries up the water, and leaves 
the salt behind. People collect 
the salt to use and sell. 


and the mill sank to the 
bottom of the sea. The mill 
carried on grinding salt. It is 


LA 
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Power 


The sea is very powerful. 
People have used the moving 
tides for hundreds of years 

to turn water wheels. The 
seawater is used to turn large 
wheels that grind corn into 
flour. Today, the tides are 
also used in power stations to 
make electricity. 


<This power station 
is across @ river in 

a France. It uses tidal 
Se power to make 
“electricity. 
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» Make a water wheel i 
Using the : 
template, cut ; 
out four pieces 
of thick card. 
Fold each 
piece in half. 

» Glue each piece onto a 

cotton reel. Push a 

£ pencil through the reel. 

Hold it under a gently 

running le The force of 


A\When seawater comes in at high tide, itturns 
the water wheel in a tidal mill. As the tide goes 
out, it turns the wheel the other way. . 
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Treasure 


The sea is full of treasure. 
Precious minerals, pearls 
and beautiful shells can be 
found on the seafloor. When 
ships sink, their treasures ie suite 

are left at the bottom of the Pirates used to attack and rob treasure ships. 


sea. Divers may find them Blackbeard was one of the most well-known 
years later. and feared pirates of them all. 


V Beautiful shells 

are often washed up 
onto the shore. People 
enjoy collecting them. 


/\Lumps of valuable 
minerals lie deep 
down on the seafloor. 


A Shipwrecks can 
show scientists how sf e 
people lived longago. 4 pine Hn 
hse ‘What can you fin 
<<" onthe'seafloor? 
<IPearlsaremade .. Who might find the a 
inside oyster shells. treasures of a sunken shi a 
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Studying the sea 


People who study the sea are called 
oceanographers. ‘They can explore the 
sea with sonar. Sonar uses echoes to 
measure the depth of the sea and find | 
things underwater. Satellites in Space | 
are also used to study the sea. They 
send out radio waves and measure how Satellites in Space are 
they echo off the seafloor. valuable because they can 
In shallow seas, divers study the take pict Obie Far 


photographs give scientists 
seafloor. They also carry out a 
information about the shape 


important repair jobs to underwater ofthe sacnOeeeneae. 
pipes, cables and oil rigs. temperature of the water. 


[> Satellites also measure the 
amount of light reflected from 
the sea. If a blue-green colour 
shows up on the screen it 
means there are plankton. 
People use this to find fish, 
because fish eat plankton. 


Word box 
Oceanography is the 
study of the sea. 

Scuba equipment allows 
divers to breathe 

| underwater. 


screen 


a 
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<1 Divers use scuba equipment for shallow 
dives to explore the seafloor. There is no air 

under the water, so they carry air in a tank on 
their backs and breathe it in through a tube. 


wet suit 


camera e 
— 7 ¥ 


= V For deeper dives, diving 
suits made out of strong metal air supply 
are used. Air is pumped down 
. to the divers in a tube from a 
boat on the surface. 


es. 


diving suit 
5 i z 


A 
ae 


AGLORIA is the name of one 
sonar system. It uses sound 

waves to build up a picture of 
the seafloor. 
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Submarines and ships 


Underwater craft, called submarines 
take people to the deepest parts of the 
sea. For very deep and dangerous dives, 
remote operated vehicles (ROVs) are 
used. They need no crew, and are 
controlled from a ship on the surface. 
The sea is a very busy place. Ships 
travel in shipping lanes which are like 


motorways across the water. 
A euwuf) 


fe TaloSa 


VY Amini-sub is launched from 
a ship at sea. During the trip 
the crew keeps in touch with 
the ship by telephone. 


Make a bottle submarine 
Make a large hole in the 
a8 Sy bottom of an empty 
SS 5 washing-up liquid bottle. 
Se Attach a piece of 
i Sei plastic tube over 


the nozzle. 


A The crew of a mini-sub can 
work underwater for up to 
eight hours. Then they return 
to the surface. 
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~ 


fi 24 ; 
J bulk carrier 


beibes Pe apttY 


A Different ships carry 
different things. Huge tankers 
carry oil. Bulk carriers carry 
grain and other dry goods. 
Some goods are put in 
containers. Ferries carry 
people, cars and trucks. nag : off the legs of an oil rig. 


YV Some ROVs have robot 
arms that can hold tools to 
carry out repairs. This ROV is 
scraping seaweed and shells 


Push the bottle down into 
the water so that it sinks. 
Blow hard down the plastic 
tube. As the air goes into the 
bottle, it pushes some of the 
water out so the bottle rises. 


remote operated 
vehicle (ROV) 


~ 
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Spoiling the sea 


When people dump waste into the sea V Waste flows into the sea 
they are polluting, or dirtying, the | through pipelines. Much of 
water. Pollution like this harms the tS re ees 
plants and animals that live there. 

Sometimes the sea is used as a rubbish 

dump. When oil is spilt from tankers it 

is washed ashore. It takes a lot of hard 

work to clean up the coastline. 


~ VSome factories let 
_ poisonous waste flow 
© into rivers and down to 
’ the sea. 


aren rurvinto the sea. Many vata 
“can hart sédlife. — 
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Cleaning up 

Oil spilt from tankers has to 
be treated with chemicals to 
remove it. Animals such as 
seals and seabirds will die 
unless oil is quickly cleaned 
from their bodies. If we eat 
food from polluted water we 
may also become ill. 


V Oil spills from tankers can 
kill thousands of birds and 
other animals in the sea. It 
ruins our beaches too. 


— | 


ee 


ze Pi Give 
an 


» 


oe , S 


to take rubbish out to sea and 
dump it there. 


yi 
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Saving the sea 


The sea is beautiful and valuable. 
Everyone should do all they can to 
help protect it. Many people are 
trying to stop the harm we are 
doing to the sea. ‘The world 1s 
beginning to realize how important 
the sea is, but there 1s still a lot to 
do. What can you do? 


[>You and your friends could 
start by clearing up your own 
rubbish when you visit the 
seashore. 


A lf you look at a globe you 
will see just how much of 
our planet is covered by the 
sea. Do you know which is 
the largest ocean? 


Y The sea is a wonderful 
place to have fun. The best 
beaches are clean beaches. 


A You could learn 
more about the sea. 
Then you will know 

how to protect it. 
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All Kinds of | 
| Animals 
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Animals are living things. So are 
plants. They both need energy to 
live, but they get their energy in 
different ways. Plants use the 
sun's energy. Animals cannot do 
that. Animals get their energy 
from the food they eat. Some 
animals eat plants, some eat other 
animals, and some eat plants 
and animals. There are many 
different kinds of 
animal. Scientists 
arrange them 

in groups. 


the frog is a 6 


an amphibian A Animals come in many 


shapes and sizes, from tiny 
snails to big giraffes. They all 


| the swallow breathe and feed and grow. 


is a bird 


Word box the mouse 
Vertebrates are animals isa mammal 
with backbones as part of 

their skeletons. 

Invertebrates are animals 


the cricket 
is an insect 


without backbones. Some 
have a hard outside, a bit 
like armour. This is called 
an external skeleton. 


the tortoise is a reptile the stickleback is a fish ‘ 
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VY These animals are all mammals. They are 
more closely related to each other than to birds 

or reptiles or fish. Can you find mammals on the 
chart below? 


the fox is 
a mammal human beings the zebra is 
) the panda are mammals a mammal 
is amammal 
Tiny animals Y There are over a million 
Many animals are so different kinds of animal. 
small that we need a Scientists divide them into 
powerful microscope two main groups. Animals 
to see them. with backbones are called 


vertebrates. Animals without 


backbones are called 
invertebrates. 


animal under 
a microscope 


“4,000 4.150 6,500 


over 

amphibians mammals reptiles 1 million 

[ e. Z ae Ss =a 
Vertebrates Invertebrates 
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Animals in danger 


The area an animal lives in is called its 
habitat. Today many of these habitats 
are in danger of being destroyed. The 
animals that live there will die. Some 
kinds of animal will become extinct, 
which means they will disappear for 
ever. [his map shows some of the 
animals in most danger. 


Noah’s ark 

The very old story of Noah’s 
ark tells how one man and his 
family saved all the animals 
from a terrible flood. By finding 


out why the animals on this 
map are in danger you might spider monkey 
be able to do something to 

help animals too. 


woolly 
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Operation tiger 
In India, the tiger was 

in danger of dying out. 
To save them, special 


wildlife parks were Cas 
made to protect the 
animal’s habitat. 


giant panda 


Papua 
New Guinea 


a, 


birdwing 
butterfly 


black rhinoceros 


ANTARCTICA 


157 


pars ALL KINDS OF ANIMALS « Mammals 


What 1s aq mammal? 


Find the answers 


A mammal is an animal with hair or Which mammals 
e : e 9 
fur. This often helps to keep its body: can fly’ 
warm. Young mammals are fed with , What do rabbits use 
their whiskers for? 


milk produced by their mother's body. 


from freezing cold Antarctica to 
scorching hot Africa. Most mammals 


Mammals live almost everywhere, = 


live on the land. Some, such as whales, %& ; 
live in water. Bats are the only - Ani LG 
mammals that can fly. hulu low 2B4e 
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We are mammals too 
Human beings are mammals. 
We are fed with our mother’s 
milk when young. All mammals 
are warm-blooded - their body 
temperature remains the same 
all the time, even though the 
temperature of their 
surroundings may change. 


Word box 
Herbivore is an animal 
that eats only plants. 


Carnivore is an animal 
that eats other animals. 


<]Mammals often 
give birth to several 
young at once. 
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\Y’ Most mammals are good 
at seeing, hearing and 
smelling things around them. 
Rabbits use whiskers to feel 
things, too. 


Design a mammal game 

Each player think of ad mammal. 
Draw its head at the top 
of a page. Fold over and 
pass onto next player. 
Draw the top half of the 
mammal’s body, then its 
lower body and feet. 
Fold over and pass on each 
time. Open papers out to find 
new mammals. 


=e 
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hair or fur 


whiskers 


[>>Most mammals give birth to 
live babies, but the platypus 
lays eggs with leathery shells. 


<] Some mammals hibernate. 
They eat a great deal in the 
autumn, then curl up and 
sleep through the cold winter. 
This dormouse will not wake 
up until spring. 


most mammals 
move on four legs 
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Monkeys and apes 


Most monkeys and apes 
spend a lot of time in trees, 
so they need to be good at 
balancing. They grasp things with 
their hands, and use their arms and 
legs to swing through the trees. 
Apes are different from monkeys 
because they do not have tails. 
Gorillas are the largest of all 
the apes. 


A The gibbon is an ape. With 
its long arms, fingers and toes, 
it is a. good climber. 


Pick up monkeys game 

using its strong tail, as well Trace the monkey template 

as its hands and feet, to onto stiff card. Cut out ten 
hold onto the branches. monkeys. Players take turns to 
pick up monkeys using the 

_ arms and tails. The player who 
makes the longest 
chain wins. 


<IThis spider monkey is 
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[> Baby monkeys 
and apes are 
carried by their 
mothers until they 
are old enough to 
look after 
themselves. 


160 


Mammals « ALL KINDS OF ANIMALS ff A 


“t A Gorillas may look fierce, but they are shy 
and gentle. Like us, gorillas live in families, 
cuddle their babies and play together. 


> Apes are clever. This 
chimpanzee is using a 

Stick topoke out yin 
tasty termites went 
from their ate Re 


nest. | A Orang utans are apes. They 


like to live alone, but a mother 
always looks after her young. 
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Cats 


All cats are meat-eaters. They 
use their good sight, hearing 
and sense of smell to hunt. 

Cats have padded paws, so 
they can quietly creep up on 
another animal. Their long, 
sharp teeth and claws help to 
grip and kill it. 


Alice’s Adventures 
in Wonderland 
(A story by Lewis Carroll) 


Alice met some very 
strange characters in 
Wonderland. The 
Cheshire Cat slowly 
disappeared, starting 
with his tail, leaving his 
broad grin until last! 


Tigers are the biggest 
cats. They live in forests 
and grasslands. 


‘ 
fy 
Pe 


V Some of the big cats are very fast. A cheetah 
is the fastest animal on land. Cats’ long tails 
help them to keep their balance when they run 


cheetah —— 


leopard 
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Living in a herd 
Some mammals live in groups or herds. peor 
Herbivores, or plant-eaters, are safer in 

a herd. If one animal sees, hears or GEN Gace 
smells danger, it warns the rest. © litter 


Some carnivores, or meat-eaters, 
hunt in groups called packs. 


© flock 


Find the animal groups 
Each of these words 
describes an animal group. 
Follow the lines with your 
finger to find out which 

is which. 


Y Wolves are carnivores that hunt in 
packs. Wolves work together to chase 
and corner a big animal. 
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Biggest of all ee <d 4 , How the Whale got its Baleen 


2 (Based ona story by Rudyard Kipling) 
African elephants are the @ -? — Awhale swallowed a ship- 
biggest land animals. They 
can grow as tall as three 
and a half metres and 
weigh as much as six 
tonnes. The biggest of 
all animals is a mammal 
that lives in the sea. The 
blue whale is the largest 
animal ever to have 
lived on Earth. 


wrecked man and his raft, but 
the man refused to be eaten. 
He made the whale take him 
home. The man wove his 
braces and raft together and 
pulled it into the whale’s mouth 
to stop it swallowing anyone 
else. The whale could not spit it 
out, or swallow it, so it became 
his baleen. 


V The blue whale has no teeth, but 
has strips of whalebone called 
baleen. It eats tiny shrimps, called 
krill, which it filters out of the water 
through its baleen. 


=—s. el ee | 


[> Elephants live in herds. They use their 
trunks to take food and water to their 
mouths. They are strong enough to push 
trees overtogetat “Ss. 

the leaves. 


Make elephant chains 
Fold a long piece of paper 
into wide zigzags. Draw an 
elephant on the top of the 
Es paper. Make sure that the tail 


LY) SBS LESS) MED AB 
ae ae pe op 


A Blue whales can 
be as long as six or 
more elephants. 


SPOON RABIN) hy WR PP se, 


and trunk reach each side, as 
shown. Cut out the elephant 
shape and unfold to make an 
elephant chain. 
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Water mammals 


Some mammals spend a lot of time in VY The hippopotamus usually 
water. The hippopotamus lives in Africa leaves the water at night to 
and stays in the water to keep cool =, Recon Plants. IDPS 
during the burning hot days. 

Most seals live in cold water. ‘They 
have a thick layer of blubber, or fat, 
which helps them stay warm. 

Polar bears live in the Arctic. 
They are good swimmers. Their 
thick, white coats keep them warm. 


means water horse. 


Y Seals like to sunbathe on rocks. Their 
flippers make them excellent swimmers, 
but they are clumsy on land. 


Kg. x 
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[> Polar bears are ¥ a 
large and fierce 
hunters. To catch a 
seal, a polar bear 
waits beside a hole in 
the ice until a seal 
comes up for air. 
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Busy rodents 


Rodents are mammals with strong, LO f we 
sharp front teeth that they use to bi 

gnaw, or chew. Rodents ae 
gnaw at almost anything. 
Rats sometimes eat the 
walls of buildings. 


V Beavers gnaw down trees to dam 
streams and make a lake. They 
build nests, called lodges, in the lake. 


The Pied Piper of Hamelin 
(Based on a poem by Robert Browning) 

The townspeople of Hamelin promised a piper 
gold if he rid them of rats. He played his pipe, 
and the rats followed him to the river and 
drowned. But the town refused to pay him, so 
he played a new tune, and led away all the 
town’s children to a new land. 


VY Marmots live in groups 
called colonies. They dig 
underground homes 

called burrows. 


A The squirrel holds a nut 
with its front paws and uses 
its teeth to crack it open. 
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Marsupials 


Marsupials are mammals that have a 
pouch where their young grow. Baby 
marsupials are born very small. ‘They . 
crawl straight into their mother's pouch. 
Here they are kept safe while they feed 
on their mother's milk. When they are 
strong enough they leave the pouch. 


>>Wombdts live in Australia. 
Marsupials live only in 
Australia and the Americas. 


Y Koalas are often called A Kangaroos use their strong, 
bears, but they are not real i Bee thick tails to balance. Their 
bears at all. They eat no meat, | babies are called joeys. 

just eucalyptus leaves. 
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H 
Make a kangaroo puppet 


Stitch a pocket to the 
palm of a mitten. Glue 
on paper eyes, nose, 
ears and mouth. 


Cut out and colour 
hina joey to fit in the 
pocket. Wear the 
puppet and bend your 
fingers to make a nose. 
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Bats are the only mammals that can fly 
Their wings are folds of skin, stretched 
over long, thin fingers. 

Many bats make high-pitched 
squeaks when they fly. The sounds 
bounce off objects all around them 

-and they hear the echoes. This is how 


these bats find their way. A Bats sleep upside down in 
caves or trees. Most bats 
are nocturnal, which 

means they sleep in the 

day and hunt at night. 


Ne , 
. yé 
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<1 Most bats eat insects 
such as moths. Some 
bats can snatch fish from 
the water with their feet. 


Flying fox 
Some bats eat fruit. A 

bat called the flying fox 

eats fruit. It is the largest 

bat of all. Batman 

Batman is a 
superhero who comes 
out at night, like bats do. He 
cannot fly, though. Batman 
drives around Gotham City 
in his batmobile. 
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What is a bird? 


A bird is an animal with feathers and birds’ ears are on either side of 
wings. Birds live in most parts of the thei eed Se 
world, and nearly all of them can fly. « ~~ 
The smallest bird 1s the bee oe : 

hummingbird, which is only five 
centimetres long. The largest 1s 
the ostrich, which can grow to 
two and a half metres tall. 


The Ugly Duckling 
(A story by Hans Andersen) 


The cruel animals teased the 
Ugly Duckling for his ugliness. pigeon 
But by spring, he had grown 
into a beautiful swan. 


= 


~ Ye . 
fi 
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Print a peacock 
Using bright paints, 
make hand prints on 
paper. When dry, cut 
them out and glue in 
a fan shape to make 
a peacock’s tail. Cut 
out a body and glue 
it in the middle 
of your picture. 


Word box 

Preening is the way a 
bird keeps itself clean. A 
bird preens its feathers 
with its beak. 

Birds of prey are birds 
that hunt other animals 
for food. 
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beak or bill 


A When a bird flaps its wings, 
its feathers push the air back 
and down, so the bird moves 
forward and up. 


ostrich 


birds have two feet 
with claws for gripping 


/\A few birds, such as the 
huge ostrich, cannot fly. But 
the ostrich can run very fast. 


Inge 
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Feathers cd 


Birds are the only animals with Rie : 

feathers. Feathers give birds their ‘ ‘ul \ 

colours and help to keep them warm. + ) 
Birds often preen, or clean their 


feathers. They use their beaks to rub in 
oils from their body. Birds pull out old 
feathers where newer ones have grown. 
<] The tiny hummingbird 

beats its wings more than 60 


times a second while it drinks 
nectar from flowers. AA flamingo’s feathers 


are pink because it eats 
pink shrimps. 


VY The patterns on a 
pheasant’s feathers help it to 
: = —— hide in grasses. Parrots’ 

- Whyarea — —— brightly coloured feathers 


golden make them easy to see. 


pheasant 


hers pink?) ~~ 


= 


parrots 


<JA peacock spreads his tail » 
feathers into a beautiful fan to 
attract a mate. 


Lhe 


Birds « ALL KINDS OF ANIMALS 


Beaks and bills 


All birds have hard beaks, or bills. 
Birds' beaks give clues to what they 
eat. Sparrows have stubby, little 
bills for crushing seeds. Eagles have 
sharp, curved bills for tearing meat. 


<1 Curlews have long, 
thin bills for poking 
into sand and mud. A Toucans have long, strong 
bills that are good at pushing 
leaves apart and picking fruit 
and nuts. 
>>Wrens have ee OR EN I OE SR SRG Pt it Me BT 
pointed beaks for 
snatching insects. 


<| Make a bird beak card 
: Fold some card in half 
and cut a slit in middle. 
Fold back corners. 
Push folds inside out. 
Glue to a piece of card. Do not 
Ls glue beak. Draw a bird’s face : 
<[Pelicanshavea ~ around the beak. Open and 


pouch of skin under — close card to move beak. 
their beaks to 


scoop up fish. 


LR PIER OA Her hore? 
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Nests and eggs 


Most birds build nests to protect their V Storks build a big, 
eggs. The nests must be hidden out of untidy nest of twigs, 

. . high up, away from 
reach from their enemies. : 


f their enemies. 
Usually, nests are made with leaves, 


twigs and grasses. Other birds build 


their nests by pushing stones into a a - 
pile. When the female is 

ready, she lays her eggs. eee 

Then she sits on them, aneednent ite 

spreading her feathers to nest by sewing 

keep them warm, until her leaves together. 


chicks hatch. 


tailor bird 


AA bird’s egg contains an embryo that 
grows into a chick. The chick gets bigger 
and bigger. When it is ready to hatch, it 
cracks the shell with a special part of its 
beak, called the egg-tooth, and crawls out. 
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[>The woodpecker 
uses its strong, hard 
beak to make a hole 
in a tree for its nest. 


woodpecker ~~ 


” 


Y The chaffinch uses 
springy, soft moss 
and warm feathers 


a 4 en neg TO a eo 
ee rata 


The Goose that Laid the Golden Eggs 
(Based on a story by Aesop) 


to make a cosy nest. 


Long ago a farmer had a goose that laid 
golden eggs. Soon he became greedy. He 
thought that if he cut open his goose, she 
would have many more golden eggs inside. 
But when he cut open the goose, there were 
none. He never had a golden egg again. 


chaffinch 


kingfisher 


[> Different birds lay eggs of 


different size and colour. _” Find the answers Fg ‘. 
Usually, the bigger the bird, ¥ y; , What do chicks use y | 
the bigger its egg will be. Eggs 4 Bia 30 breakthe shellsof = 
contain all the food and water iy k et theitegost RAN ye eae 
needed by the tiny chick What arebirds'nests 


inside the shell. -. usually made from? - 


q - ° 
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Flying hunters 


~ A Eagles have long, sharp 
talons to catch their prey. 
They hunt during the day. 
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Birds that hunt animals are called birds V Most owls sleep in the day 
of prey. Some birds of prey soar high 
above the ground, using their excellent 
sight and hearing to spot any movement 
below them. When the bird finds its 
prey, it swoops silently for the kill. | 


and hunt at night. This barn 
owl is taking a rat to its chicks. 


be 


Why owls hoot 
(A Scandinavian folk tale) 

It was day when the king of the 
animals gave birds their songs. 
At night, when the owls awoke, 
all the songs had gone. 
Nearby a musician was 
playing “hoo-hoo” on 
his double-bass. So 
the owls copied that 
sound and used 

it as their song. 
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Swimmers and divers 


Some birds spend a lot of their time in 
water. Most waterbirds have short, 
powerful legs with webbed feet, 
which they use as paddles. 
Some swim on top of the 
water, others dive beneath it. 
- Often, birds that seem clumsy 
on land are skilful swimmers. 


[>Penguins use their 
wings as flippers when 
they swim. 


ar: SL A IS ROO IE IN IG Al SP Gy IOC GE SIE te A PATER 


Make a penguin 

Copy the penguin shape onto card. 
Colour it in and cut it out. Cut out two 
yellow triangles for feet. Paint a 
cardboard tube black. When the paint 
is dry, stick the body and feet onto the 
cardboard tube. 


Y 
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AThe kingfisher perches by a stream. 
When it sees a fish, it dives into the 
water with folded wings. It grabs the 
fish with its strong, pointed beak. 
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What is a reptile? 


Crocodiles, snakes, lizards, tortoises and 
turtles are all reptiles. Reptiles are cold- 
blooded animals. ‘Vhis means that they. 
cannot keep their bodies warm in cold 
weather. They need lots of sunshine to 
keep warm, so most reptiles live in hot 
countries. Reptiles that live in cold 
countries sleep all winter and wake up 
in spring. This is called hibernation. 


reptiles have 
scaly skin 


A Reptiles bask in the sun to — 
get warm. If a reptile gets too 
hot, it hurries into the shade or 
into some cool water. 


ocellated lizard 


Word box 
Warm-blooded animals 
keep themselves warm 
by eating. 
Cold-blooded animals 
need heat from the sun 
to keep warm. 


Spot the reptiles 
Look carefully at this 
picture. How many 
reptiles can you find? 
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Find the answers 


sodile a reptile? 


How do reptiles get warm? 


A Some reptiles live longer 
than any other animal. Large 
turtles and tortoises can live 
for more than 100 years. 


rales) onan 


“= <1 Geckos have sucker 
like pads on their feet. 
This helps them to run 
up walls when hunting 
for insects. 


many reptiles are 


ightly col : ; ; 
SIE ees >This king snake is hatching from its 


egg. Reptiles’ eggs are not hard like 
birds’ eggs, but soft and leathery. 


[> As it grows, a king snake will shed 
its skin. It has a brand new 
skin underneath. The 
snake rubs its head 
against something 

rough until the old skin 
splits open. Then the 
snake wriggles out. 
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Snakes 


All snakes are meat-eaters. ‘They can 
open their mouths very wide to swallow 
animals that are bigger than they are. . 
Snakes do not chew their food, they 
swallow it whole. Some snakes use a 
poison called venom to kill their prey. oe ee 
When they bite, their sharp fangs inject trees. They coil around 
venom into the animal. the branches. 


emerald 
tree boa 


Kwon. 


T fang a, nett 
: a Find the answers i. 


[>Poisonous snakes 


often warn animals to 


> 


keep away by hissing, » rattlesnake . How do poisonous snakes _ 
ae : ae Ae 
spitting, or rattling | warnioff other animals? | 


_ their tails. 


How do anacondas 
= _ kill their pre ; 


ae 


V Some snakes kill by coiling around an 

animal and squeezing it until it cannot Be snes : 
; chew their § 

breathe. Boa constrictors and pythons do food? is 

this. The anaconda is a boa constrictor that ig et eagle et 

lives near the water. 


anaconda 


caiman 
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A Snakes smell with their tongues, 
not their noses. This helps them 
track down things to eat. 


| 


Make a spiral snake 
Draw a spiral 


V Cobras are poisonous. They 
spread out their necks to look 
bigger and more frightening. 


inside a circle (like 
the one shown but — 
much larger). Colour it in 
with bright colours and 
mark some eyes 
on the head in the 
centre. Cut along 
the line of the 
spiral. Attach string to the 
head and hang it up. 
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V The scarlet snake moves by looping its 
body and throwing its head forwards. 


(cr 
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Chameleons 


The chameleon is a lizard that lives in 
trees. It grips the branches with its tail 
and toes. A chameleon catches insects 
by shooting out its sticky tongue and 
pulling them into its mouth. 


AChameleons are usually green or brown, but they can 
change colour to match their background. This is called 
camouflage, and it helps them to hide from their enemies. 


AAchameleon’s tongue 


AChameleons also turn dark when they are angry, and is almost the same length 
pale when they are afraid. as its body. It shoots out 
a ay and in again very quickly. 
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Crocodiles 


Crocodiles are large, fierce reptiles. or 
Some are as big as six metres long. 
They live in rivers in hot countries, | 

? water, they keep their eyes 
and are powerful Bea eK: and nostrils above the surface 
Crocodiles are good parents. so they can see and breathe. 
They guard their 
eggs and look after 
the babies when 
they hatch. 


A\When crocodiles are in 
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Make snappy sweets 
Add food colouring to a MA 
large chunk of fondant 
icing (bought or home- 
made). Roll into sausages 
and flatten one end to 
OOD make tails. Make legs and 

stick on. Use plain icing to 
eS make eyes cnd noses. 


RIL AT Te 


% % ae PR eC eT i or: 


Y With only their nostrils 
showing, crocodiles wait for 
animals that come to the river 
to drink. Then they seize their 
prey with their huge jaws. Sees 
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Turtles and tortoises 


Turtles and tortoises are reptiles that 
have a hard shell covering their | 
bodies. Because their shells | 
are heavy, tortoises and 
turtles can only move 
slowly on land. A tortoise 
spends all its time on land. 
When it is in danger 

it can pull its head 

and legs into its shell. 
A turtle spends most of 


turtl 
its time in the sea. green turtle 


Find the answers 


What can tortoises do 


% Vo > G4 Sf when they are in danger? 2 VARNES CO este e 


a Where do turtlés 
City, lay eggs? AN are fast swimmers. Turtles eat 


2 on land, but in the water they 
jellyfish and other sea 
animals, and seaweed too. 


<1 Turtles lay their eggs on 

land. The green turtle digs a 

hole on the beach. She lays 

lots of eggs, covers them with 

sand and returns to the sea. 

When the babies hatch, they 

make for the sea. Many are 

eaten on the way by birds. ‘ 


> 
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Make a tortoise puppet The Hare and the Tortoise 


2 ene. GE eR ie OY 


Make a hole on each side of a (A story by Aesop) 
paper bowl or tub. Stretch * Have you heard the story of a hare RC i we 
elastic through the holes and who made fun of a tortoise for being » r, Op 


tie. Glue brown paper patches 
onto the tub to make the shell. 


so slow? They had a race. The hare 
was so sure he would win he went to 


Stick eyes on the middle finger sleep on the way, but the tortoise kept "De J 


£ 


Was? 
| Be PAAR \ 


of a glove to make a head. 


Wear the glove and thread the 


COG 
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[>Tortoises eat leaves, 
fruit and grass. 
They have no 
teeth. Tortoises 
have a mouth 
like a beak 

with a 

hard 

bite. 


giant tortoise 
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What is an amphibian? 


An amphibian 1s an animal that 
lives both in water and on land. 
Frogs, toads, newts and 

salamanders are amphibians. - LE waa Bass 
Amphibians lay their eggs in ais a (Oe | i 


; Find the answers “9r@ ia 
water, perhaps in a pond or a | 


stream. Amphibians cannot eee beds 
, ‘ tadpoles live? = amphibian? 
live in salt water, so there are —— > Z 
none in the sea. : eta, 

amphibian? 


great crested newt 


[>Newts and salamanders are 
amphibians. Unlike frogs or 
toads, they do not lose their 
tails when they grow up. 


long-tailed salamander 


alpine salamander 


Word box 
Amphibians are animals 
that spend part of their life 
in water and part on land. 
Tadpoles turn into frogs or 
toads after losing their tails 
and developing legs. 


frogs and toads have 
two strong back legs for 
jumping and swimming 


A Female frogs lay hundreds of small eggs in 
water. The eggs hatch into tadpoles, with long 
tails. To start with, tadpoles only eat plants. 


amphibians have 
two eyes that can 
see all around them 


European green toad 
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A The tadpoles get bigger and begin to grow 
legs. Their tails shrink, and after about four 
months, the baby frogs can leave the water. 


V Male frogs and 

toads puff up their reed frog 
throats with air and let 

out a big, loud croak. 


Can you jump like a frog? 


Frog jumping race | 
Squat down and stretch | 


your arms to the floor. 

Leap forward with a 

powerful jump. Have a frog 
race with your friends. | 
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What is a fish? 


A fish spends its whole life in water. V The butterflyfish has a big 
Some fish live in the sea, and some spot. ike i Ue erl 
in rivers and lakes. Their bodies are 3 one 

usually covered with scales. 

Like all animals, fish need oxygen 
to live. We get oxygen from air, but 
fish get it from water. Water 
enters the fish's mouth and 
passes over its gills, which take 
in the oxygen. The water then 
goes out through gill slits. 


<1 Most fish lay eggs, often 
thousands at a time. The eggs 


are eaten by other fish. a tail helps most 


Only a few hatch. fish push through water 


The Little Mermaid 


Hans Andersen wrote a story 
about a mermaid. Mermaids | 
are imaginary sea creatures. a ia | oat 
They are like humans, but have if | 


a fish’s tail instead of legs. t hk ca | : 
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Make a model fish 
Cut out two identical fish 
shapes from stiff cardand 
tape them together at the top. - 
Tape a rectangle of card to 
both pieces at the bottom to 
make the fish stand up. Cut 
out lots of scales from foil and 
Bolatish stick them onto the fish. Add 
fins and eyes. 


AThe angler fish lures smaller fish right 
into its mouth by waving a long slender 
spine with a little flap of skin on it. 


zebra fish 


fish have no eyelids 
so their eyes are 
always open 


Word box 
Gills are used by fish 
to breathe underwater. 
Scales are thin, 
overlapping plates, 
covering and protecting 
fish and reptiles. 


swordfish 
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Sharks 


Some fish feed on plants in the water, 
and some feed on other fish. Sharks.eat 
animals of any kind. They are fast 
swimmers and fierce hunters. Sharks 
have a good sense of smell, which helps 
them find animals to eat. Unlike most 
other fish, sharks have to keep 
swimming all the time or they sink. 


\ Find the answers 


What do sharks eat? 


What is a 
mermaid’s purse? 


How do sharks ~ 
find animals F 
\ to eat? } 
: 4 


[>Some sharks lay 
eggs in cases. These 
cases are called 
mermaids’ purses. 


V These two great white 
sharks are hunting a dolphin. 
Great whites are known as 
man-eaters because they 
sometimes attack people. 


mermaid’s purse 
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st 1\\ 


Follow the salmon’s 
journey to the river 


Use your finger to find the 
right way for the salmon to 
get back to the river. 


Salmon have an amazing life. 
They hatch in rivers, and 
then swim down to the sea. 
When they are ready to 
breed, the adult salmon 

swim all the way back from 
the sea to the rivers where 
they were born. 


Salmon 
| 
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VY Adult salmon swim upstream to reach the 
river where they were born. They often have to 
leap up rushing waterfalls on the way. 


A The female salmon lays her eggs in the river 
where she was born. When the eggs hatch, the 
babies are called fry. 


A\The young salmon live and grow in the river 
for over two years. When they are large 
enough, they swim down to the sea. 


Bo. 
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What is an insect? 


Insects have six legs. Their bodies have 
a hard outer case called an exoskeleton. 
Every insect's body has three parts: a A This ladybird has two pairs 
head, a thorax or middle and an of wings. The front wings are 
abdomen at the back = Namaevemae 
Most insects can fly. Usually, insects — jggybirdis not flying. 
have two pairs of wings. All flies, 
however, have only one pair of wings. 
Insects are often brightly coloured to 
warn other animals not to eat 


them because they taste nasty. 


grasshopper 


housefly 


Word box 
Antennae are the two 
feelers on the heads of 
small creatures, such 

as insects. 
Metamorphosis is the 
complete change that 
happens to some 
creatures’ bodies before 
they become adults. 


an insect’s legs and wings 
are attached to the thorax 


ground beetle 
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pond skater 


shield bug 


insects have two eyes that 
can see all around them 


antennae help insects 
to feel and smell things 


(A story by Aesop) 


Once, ants were 
humans. They stole 
farmers’ crops and, 

as a punishment, were » 

turned into ants. But 

they would not change their 
bad habits, which is why 

ants still take things. 


AR 
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Butterflies 


Some of the most beautiful 
insects are butterflies. Their 
wings are covered with tiny, 
overlapping scales which give the 
wings their bright colours. 
Butterflies, like many insects, 
go through several different stages NTRS eiveliowtall Beran 
before becoming adults. This change 1n _ jgys eggs ona plant that her 
their bodies is called metamorphosis. babies will be able to eat. 


Make butterfly prints 
Fold a piece of paper in half. 
Open it up and put 
4 spots of paint on 
one side. 
Refold and press down. Open 


out. When dry, paint a body 
and two antennae to complete 


Pte S al aut Pa Oo ite 


a butterfly picture. 


op IRIE ier tran Sn AE le Pa Ii A gy Rh Oe Fee NG A Ue edit at I Gee Ha 


LD 


Cea 


AA caterpillar hatches out of each butterfly 
egg. Caterpillars eat a lot and grow quickly. 
The caterpillar turns into a chrysalis. Out of 
this crawls a beautiful butterfly. 


AF ELT RMA el PORN, ETE Re ed Oty 
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A wasps' nest 


Some insects, such as wasps, live in 
large groups. There may be 8,000 
wasps in just one nest. In each giant 
family, the wasps work together and 
depend on each other to survive. 
In spring, the queen wasp builds the 

nest. She scrapes wood from trees, 
chews it up and mixes it with her saliva 
to make each cell or room in the nest. 


/\When the new adults hatch, most of them 


take over the nest building and find food for the 
queen and her next batch of grubs. These are 
called workers. Only the queen wasp lays eggs. 


The queen wasp 
lays one egg in 
each of the cells she 
has made. The eggs 
hatch into grubs 
and are fed on 
insects. The grubs 
grow into adults and 
leave the cells. 


Find the answers a 
“What does the c= 


queen use to 


nc 


Heo 


ees 
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Molluscs octopus 


Molluscs are animals with 
soft bodies. Many are 
protected by a hard shell. 
Those with shells either have 
one shell or two shells hinged 
together. Many molluscs 

live in water. Land 

molluscs are covered 

with slime to keep 

their bodies moist. 


queen conch A The octopus is a 
mollusc without a 
shell. It has eight long 
7 arms to catch animals 
garden snail ’ i ye ' to eat. 


<J Molluscs with two 
shells live in water. 
They filter tiny bits of 
food from the water. 


AMany molluscs can 
pull their bodies back 
inside their shells to 
protect themselves. 


Word box : 
Molluscs have soft bodies Make a shell creature 


and they usually have - Collect lots of different shells. 
hard shells made of chalk. - Glue them together to make 
Crustaceans have close- 
fitting hard cases that form 
their skeletons. These 
cases need to be shed as 
the animal grows. 


» creatures. Draw on eyes. 
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Crustaceans 


The animals here are called lobster 
crustaceans. They all have a tough, 
crusty covering, or case. They have to 
shed this as they grow bigger. Many 
crustaceans have long antennae to help 
them find their way around. Crabs, 
lobsters and prawns are crustaceans. 


[>Lobsters and crabs have 
huge claws for protecting 
themselves, and for 
picking up food. 


hermit crab 


antenna 


A The hermit crab lives inside 
an old shell. As it grows, it 
must move to a bigger shell. 


<] Crabs and lobsters 
have ten legs and 
scuttle over the sea 

. bed. Some are good 
shore crab swimmers too. 


<] Prawns have ten legs 
for walking, and more for 
swimming. 


Y Crabs move by 
walking sideways. 


-~ 
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Spiders 

Spiders are animals with eight legs. most spiders have two rows 

. Agee of four eyes, which makes 

Most spiders catch their food by Se Ae rit 

building webs of silk. Insects get caught | 

in the silk and the spider eats them. 

As they grow bigger, spiders 

grow new skins and shed 

their old ones. 

spiders pull threads of silk — 

from tiny spinnerets 

house spider 

Make a pom-pom spider A Many spiders can walk up 
Wind wool around two discs of walls because their feet have 
card with large holes in the hairy pads for extra grip. A 
middle. When finished, push spider does not get stuck in its 


own web because it walks 


four long pipe-cleaners . 
through the middle to make 
legs. Cut the wool around the 
outside and tie the pom-pom 
securely between the discs. 
Remove the card and fluff up. 


only on the spokes of 
the web and these 
are not sticky. 


Bend the pipe-cleaners to look 
like legs and stick on eyes. 


Ri nto ay ef pRB IN HEMMER WD See | 
+ 


i — - Sa a Te 


A garden spider’s web 


: 


A First the spider spins a 
bridge thread. 


AThen it adds spokes. 


A\\t finishes with a spiral 
of silk. 


’ Find the answers 
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Anansi the spider man 


i 
In Ghana, Africa, many stories 
are told about Anansi. He is a 
very clever spider, but his 
naughty tricks 
Ze often get him 
into trouble. 


How many legs does 
a spider have? >__ 


How can a spider 
walk up walls? 


AWhen a fly is Caught ina 

of: web, the spider can feel it along 

gy “the threads. The spider bites 

~ ~~~..the fly with poisonous fangs, 
wraps it in silk and keeps it to 
eat later. | 
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Worms 


Earthworms are strange-looking 
animals. They do not have eyes, ears 
or legs. They spend their lives under 


: d ‘ : What do \ oa 
the ground, tunnelling. Tiny bristles AS worms eat? 
. © a anf tar + 
help them grip as they wriggle along. Set; whotare | Sem 
> 4 Py. 


At night, earthworms come up to look 72S worm casts? -.- ety 
for dead leaves. They pull the leaves . eee = 

: . ; Pee Zs av 
down into their burrows to eat in safety. A 


FAS! ang OPE 8, A GPT Ee Vi RE Bh ry He MSE ete Eh a Ponies A 


Make a worm doorstop 

Cut off a leg from an old pair 
of children’s tights. Fill it with 
scrunched up newspaper, old 
tights or bits of material. Tie a 
knot in the end. Stick on eyes, 
nose and wool hair. 


f 
rd 
/ 
j 
; 
{ 
| 
VY Earthworms swallow soil 
while tunnelling. They eat 
dead plants and animal 
remains in the soil. The 
leftovers are pushed up 

| above ground, making small 


heaps called worm casts. 
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Plants everywhere 


The amazing world of plants is all 
around us. There are plants everywhere. 
They are of every size, shape and 
colour. Like people, plants live in many 
different places, including some 
unexpected ones. Some 

plants can even survive 
in places where 
people cannot. 


/\Some plants grow in the 
high mountains. 


af 
SS ed 


sR Se eR 


' “eae ‘rm 


; 
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Do not eat strange 
plants. Always wash 
your hands after 

touching plants. 


A\Plants grow in the centre of 
big cities. 


Word box 
Environments are the 
surroundings in which | 
life exists. 

Adaptation is what 


happens when plants 
and animals change 
slowly to fit in with a 


changed environment. A In the countryside, plants AMany plants are found by * 


are everywhere. the seaside. 
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[> People can live in 
many places. They 
dress and feed 
themselves according 
to where they live. am 
Plants are like that 
too. Theycanadapt ~_F 
to different penciene e 


Andes mountains Sahara desert Amazon rainforest 


on the stems and branches of 
other plants. 


/\ Glacier buttercups live high 
up in the Alps. They can survive 
the very cold weather. People = AThe yucca lives in the hot 
would find it difficult to live Arizona desert where 

in these conditions. there is little rain. 


<J There are many different 
seaweeds that grow under 
the water. 


& PLANTS 


Plants can adapt Peniuatpaes : 
Many plants live in very difficult — ~~ Where does “pee sours 
environments, or surroundings. SS x 
Over millions of years, they a How does the mimosa” . in 
change very slowly to suit these ; ‘ ee ae 

environments. The changes are De : 
called adaptations. There are es a + q : 
plants adapted to all kinds of ny a ie . 


conditions. Different plants can live 
in places that are very dry, very wet, 
very hot or very cold. 


VY The saguaro cactus stores 
water in its thick stems. 
This helps it to live in 
the dry American _ 
desert. af 


STS 


A The water crowfoot grows 
in streams and ponds. 


A Some grasses grow 
in clumps to hold water. . 
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_ YThe mimosa plant folds its 
leaves to protect it against 
cold nights and hot days. It 
also closes its leaves if it is 
touched by an animal. 


V Climbers are long; straggly 
plants. They clamber up 
trees or other plants to reach 
the sunlight. 


A The sticky buds of 
the horse chestnut tree 

are covered in scales. The 
scales are there to protect the 
buds from cold winter winds. 


folded — JW fi 
leaves Ai 


>> Brightly coloured bellflowers 
grow between the stones of a 
wall. They do not need soil to 
grow In. 


>>Some plants just 
perch on other plants. 


<ITheswollen / 
trunk of the African 
baobab tree is an 
adaptation for 
storing water. (a 


& PLANTS 


Clever plants 


Some plants have weapons to protect 
themselves. They have stings, thorns or — AThe bee 
poisonous chemicals to try to stop Chie 
animals from harming them. 

Many plants need insects to help 
them produce new plants. ‘They 
attract insects with smells, or by the 
way they look. 


AThe stapelia \; 
has a smell like 
Do not pick or touch rotting meat that attracts flies. 


toadstools. Many of 
them are poisonous. 


A Holly AA cactus 
scratches. also scratches. 


A The nettle has hairs 
that sting. 


Sleeping Beauty 
(A story by Charles Perrault) 


A bad fairy made a beautiful 
princess fall asleep with a 
spell. Then a hedge of roses 
grew up around her castle. 
The thorns stopped people 
from reaching her. 


A The fly agaric 
A Rose thorns prick. fungus is poisonous. . 
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Water plants Fold a water flower | 
Take a square of paper. 

Water plants grow in rivers, pools and Fold each comer to the 

lakes. Usually, their roots are in the centre. Repeat. Turn over. 


mud on the bottom. Their stems grow Fold corners to centre. 


up to the top of the water where the 
leaves and flowers open out. There are 
many different types of water plant. 
Some have flat leaves that float on the 
water. Others have tall narrow leaves. 


ee 


Le . Find the ee YP Hold the centre firmly 
How big can Amazon ae do you find and lift up the folded 
water lily leaves grow? ~ apts, corners. Push them into 


2 yo 


petals. Fold out the four 
flaps below for leaves. 


— y 


Y Underwater plants often 
have fine leaves. These let 
the water flow past easily.. 


en 


Y Water lilies have flat leaves 
called lily pads. The Amazon 
water lily has leaves up to two 
metres across. Tall reeds grow caemnnaninsmesss 
at the edge of the water. 


lily pad 


of 
a 
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Plants are alive 


Plants are living things. They need food — VPlants need water to live. 
to give them energy. Plants make their They take it in through their 
own food by taking in water from | , 00'S. Thewatertravels 

; ‘ -. through their stems to the 
the soil through their roots. ‘Uhe aie Tate owes 
water travels up the stem to 
the leaves. The leaves contain 
a green colouring called 
chlorophyll. With 
sunlight, chlorophyll 
helps change the 
water into food. 


Make a potato maze 
Make a hole in the end of a . 
cardboard box. Stick cardboard 

inside to make a maze, as shown. 
Put a sprouting potato atthe end 
of the maze. Put the lid on. Leave 
in a light place. See a shoot grow 
out of the hole, towards the light. 


bell jar 


A People ee and so do 
plants. Some of the water 
soaked up by the roots is 
given off by the leaves. You 
can see this if you place a 
plant inside a bell jar. 


+} 
EN 
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<J Here is a way to show that 


water travels right through a 
plant. Put a white flower in 
water. Add some red food 
colouring to the water. The 
flower will take up the 
coloured water. After a few 
hours it will turn pink. The 
water has moved up the stem 


. white flower and into the leaves and petals. 


AA pot plant needs light, air, /\ Cut flowers survive in just 
soil and water to survive. water, but only for a few days. 


Word box 
Chlorophull is a green 
colouring found in the 
leaves of plants. It uses 
sunlight to make food 
for plants. 

Veins are the tiny tubes 
in the leaves of plants. 


(Plants wither and die ifthey Plants dry out and die if they 
are left in the dark. are uprooted from the soil. 
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Making new plants 


Flowers make the seeds that grow into VY Look closely at the centre of 
newsplantssHach-flowershas male parts, “sunflower w eu Wisssaes 
called stamens, and female parts, called" madeup.olmet a 
carpels. The stamens produce grains — 
called pollen. For a plant to make seeds, 
pollen must reach the carpels. ‘This 1s 
called pollination. It happens in several 
different ways. 


flowers. Each has a carpel. 


lords-and-ladies 


[> Insects climb down 
to the nectar at the 
bottom of the lords- 
and-ladies plant. On 
the way, pollen from 
the stamens stick to 
them. If this pollen rubs 
off onto the carpel, 
pollination occurs. 


carpel 


nectar 


fuchsia 
<1 The stamens of the fuchsia 
and the lily are easy to see. 
They are on long stalks. 
Insects visit the flowers 
because they like their 
colour and smell. 


_ stamens ~— 
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<| Pine trees make 
pollen in little yellow 
male cones. The 
wind blows the 
pollen from the 


male cones on one 
tree to the female 
cones on another. 


stamen 


carpel 


outer petals 


Sometimes pollen travels Make a flower 
from the stamens to the _ Tracethe shapes onto - 
carpels of the same flower. 

This is called self-pollination. 


very thin, coloured card. 


anh a ner 


Cut out five inner petals, 
the outer petals, five ; 
stamens, one carpel, two 


VY This dog roseis pollinated = _—_— leaves. Poke a bendy 
by a bee. Pollen sticks to the straw through the outer 
bee’s furry body on . petals. Push the petal 


one flower. Then —_ ends into the straw, then 
itbrushes off the carpel and stamens. 
on another } Tape on leaves. 

flower. | 
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From flower to fruit 


male 
flower 


Inside the carpels there are little eggs — 
called ovules. When pollen reaches an 
ovule, a seed starts to grow. Then a | berry 
fruit grows around the seed. ‘This 1s to 
protect the seed as it grows. Some fruits Jers ois aan 
have one seed inside a hard stone. ai. A 5 Rae < poe 
Other fruits have several seeds, called pollination, each female flower 
pips, in juicy pulp. grows a fruit called a berry. 


female flower 


V The berry grows into a big 
orange pumpkin. The pumpkin 
has thick, juicy flesh. In the 
centre of the pumpkin there 
are lots of small seeds. 


[> Rose hips are the 

fruits of the dog rose. 

They contain a lot of 

small seeds. As soon 

as the fruit starts to 

grow, the petals of the dog 
rose drop off. The rose hips rose hip 
turn from green to red. 


/ 
pear 


A After pollination, tiny fruits A The fruits grow bigger. 
grow underneath the pear Some drop off. Others 
flowers. The petals drop off become ripe pears. Inside are 
and the fruits begin to swell. small seeds called pips. 
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Chicken-Licken 0 sloes 
(An English folk tale) 


A nut fell on Chicken-Licken’s ay 


head. She thought it was the peach 
sky falling down. She told the ‘'>These are all fruits with 

other birds and they went to stones. They have only 

warn the king. But onthe way, one large seed inside. 

they met cunning Foxy-Loxy. 
He tricked them by saying his 
den was a short cut to the 
palace. Then he ate them all. 


avocado 


ot 
: 

4 

re 


Make a dried 
seed picture 


Use dried peas, lentils, ; 
bilberries passion fruit sunflower seeds and 
haricot beans. 


kiwi fruit Do not use red kidney 
pomegranate beans. They are 
poisonous before they 


are cooked. 
A These are fruits with pips. 


They have a lot of small seeds Draw a simple picture on 
inside them. a piece of paper. Glue on 
different coloured seeds. 
You could make a face, 


[>These are nuts. They are a bird, or an animal. 


seeds with a hard shell 
around them. 


<JThe poppy holds its seeds 

inside a case with a 

lid. It has lots of 
tiny seeds. 
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Ready for a journey 


Seeds need to reach the ground to 
grow into new plants. They 

travel in different ways. Some fall : 
straight to earth. Others are carried by 
wind, or water, or by birds and other 
animals. Once the seeds are buried in 
soil and watered, they begin to swell. 

A plant begins to grow out of the 
seed. The root grows first and then 
a shoot. This is called germination. 


[>When birds eat fruit, they 

spit out the seeds or swallow 
them. Some seeds reach the 
ground in the bird droppings. 


\ , 
te JET 
XI 
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Jack and the beanstalk 
(An English folk tale) 


Jack planted a magic bean. 
It grew into a huge 
beanstalk. He climbed to 

Y Honesty seeds are flung out the top and found the castle 
when the pods burst open. of a wicked giant. He took 
some gold. Then he took 
a hen that laid golden 


A Dandelion seeds are 
scattered by the wind. 


eggs. The giant found 
out and chased him 
. down the beanstalk. 
<1] Some fruits have tiny hooks = Jack chopped the 
and spines. They stick to the stalk with an axe. 
coats of animals. Sometimes _ The giant fell 


they are carried a long way. down dead. 
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Grow runner beans 
Soak runner bean seeds in 
water overnight. Take a jam 
jar and cut a piece of blotting 
paper to fit around the inside. 
Crumple paper towels in the 
middle. Push beans between 
eee the blotting paper and 
Sw the side of the jar. Water 
the towel just enough to 
keep the blotting paper damp. 
Put the jar in a warm, dark 
place. When roots and shoots 
appear, put the jar upright 
by a sunny window. 


A Broad beans are good to 
eat. The beans from the pod 
are seeds and can also be 
used to grow new plants. 


VY When a bean germinates, a 
small root appears first. It 
AThe gardener puts the grows downwards. Then a 
beans in the soil and covers leafy shoot appears. It pushes 
them. Then the soil is watered. upwards towards the light. 
More leaves and flowers 
appear above the soil. 


A Soon little bean plants 
appear. The plants will grow 
quickly with sun and water. 
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The seasons 


There are four seasons. They are 
spring, summer, autumn and winter. 
The weather changes and this affects 
the way plants grow. Leaves, flowers 
and fruit come and go as the seasons 
change. Not all parts of the world have 
four seasons. Some places have only 
one or two. 


(Many plants lose their An spring, it gets warmer A\|In summer, trees are in full 
leaves in the cold of winter. and new leaves start to grow. leaf. The weather is warm. 


AThe tomato seedissownat ADuring the spring, a young A In summer, the plant flowers. 
the end of winter. plant grows. Then small fruits appear. ‘ 
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short rainy season 


ris / ae tid ’ rig as 
he Secret Garden 
(A story by Frances 
Hodgson Burnett) 


Two children find a 


secret garden. In winter, 
they work hard to clear 


PY beautituly, 


An the tropical rainforests A\\n the desert, there is a long 
near the Equator, it stays hot dry season and a short rainy 
and wet all year round. These — season. When the rain comes, 
rainforests are always green. some plants sprout, flower 
There is only one season here. and make seeds very quickly. 


Make a cactus 

Take a rectangle of corrugated 
paper or card. Bend it round to 
form a tube. Glue the sides 
together. Paint it green. Fill 
a flower pot with sand and 
stand the cactus in it. Cut 
some paper flowers from 
coloured paper. Glue 
them on the cactus. 

Put small stones 

on the sand. 


A\|In autumn, it gets cooler. 
The leaves start to fall. 


A In autumn, the fruits ripen 
and are picked. 


De 
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Plants without seeds 


A TE At LO EET AA FPL On te GF MK EE AT teat aa Fo ahah SRNR Clit BSS ates ae a 
Although plants grow from Grow a potato 
. 
i 


seeds. not all of them do Put.a sprouting potato in a bucket 
») ° 
of damp soil. Put the bucket in a warm, 


lants such as potatoes 
Plants suc i ; dark place. When the potato sends out 
cassavas and irises grow a shoot, bring itinto the light. 


new plants from special Ay, Noter it and see how it grows. 
underground stems. Many Pol 
plants grow from bulbs. 
These store food in winter 
and then grow into new 
Widuiethe text year. 


VY The cassava plant grows 


V The tulip grows a from underground stems 
new plant fromabulb. \V Theiris grows new called tubers. 


The bulb is at the plants from its 
bottom of the stem. underground stem. V The strawberry 
The stem is called plant sends out long 


stems called runners. 
The runners take root 
to make new plants. 


a rhizome. 


cassava 


strawberry ¥ 


be / » runner 
a re” | 


tuber 


rhizome 
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The age of plants 


Plants do not all live for the same 
length of time. Some plants live for Just 
a few months or even weeks. After they 
have produced flowers, seeds and fruit, ys 
they die. They are called annuals. 
Other plants live for several years. 
They are called perennials. 


YV Flowers like these are /A\ Inthe Australian desert, 
annual plants. They will | 
live for only one year. 


Sturt’s desert pea seeds live 
under the sand for up to ten 
years. As soon as it rains, they 
grow and flower very quickly. 


dragon tree 


A These flowers are perennial 
plants. They will flower 


again and again. 


>>The dragon tree, the 
bristlecone pine and the yew 
are all perennial plants that 
live a long time. They may live 
for thousands of years. 
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Studying plants 


Plants come in all shapes and sizes. V The tree, the duckweed, the 
They can be very small, such as the; ferns and the daffodils are all 
tiny duckweed, or very big, such as a’ aes eile ii 
huge tree. Many plants have flowers, | 

but some do not. Some do not even 
have leaves. People who study plants 
are called botanists. They think that 
there are about 350,000 species, or 
different kinds of plants. Botanists 
divide these into groups, depending 
on how they look and grow. 


daffodils 


duckweed 


Ask a grown-up before 
touching a new plant. 
Always wash your hands 
afterwards. Some plants 
are poisonous. 


Word box 

Botany is the study of all 
kinds of plant life. 

Species are made up of 
animals or plants that are 
the same and can produce 
more of the same kind. 


Flowering plants 
There is a big group of plants V Trees are flowering plants [>Climbers 
called flowering plants. It with thick, woody trunks. have long 
includes trees, shrubs and 
climbers, as well as flowers. 


twisting stems. 


<J Many 


flowering 
plants have ‘Shrubs are smaller 
soft stems. than most trees. 


Non-flowering plants 
Algae, fungi and lichens are 
all plants that do not have 
flowers. So are mosses and 
ferns. Instead of seeds, these 
plants have spores. Conifers A Algae live in all 
have cones instead of flowers. _ kinds of water. 


/\Lichen is a strange 
plant made up of an 
alga and a fungus. 


/\ Fungi have no 
chlorophull. 


moss 


fern 


/\ Conifers are trees /\Mosses and ferns make 


that have cones. new plants with spores. 
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Flowers 


The shapes of flowers vary. 
Some flowers have petals 

that are all the same size 

and shape. Others have petals 
that are different sizes and 
shapes. The way flowers grow 
on plants also varies. Some flowers 


Thumbelina 
cluster at the top of a stem. Others (A storubu Hane Andere 
grow all along the stem. Thumbelina was the size of a 


thumb. She was small enough 
to sleep inside a flower and 


[>The bellflower ride on a swallow’s back. 


and St John’s 
wort have petals 
that are all the 
same. Flowers 


bellflower 


- stem 
like this are called 
<1 The toadflax 
has petals of 
different shapes 
and sizes. This is what is 


regular flowers. 


St John’s wort 
called an irregular flower. 


V The dahlia head has a lot of 
small flowers that are packed 
tightly together. 


<The wild celery 
has flowers that 


> Lily-of-the-valley 
has little bells 
arranged along 

its stem. 


all grow from the 
same point at the 
top of its stem. 


ee 
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[> These flowering plants have 
amaruyllis 


leaves with veins in parallel 
lines. That means that the 
veins all run straight from one 
end of the leaf to the other. 


>> These flowering plants have 
leaves with veins that branch 
out from a middle vein. 


spurge 


vein 


Make a Hawaiian garland 


LA PD aT ont 


Draw the shape of a flower Thread wool 

like the one below onto card. through the ) 

Use it as a pattern to cut out centre of each . 
lots of flowers flower with a darning 
from brightly needle. Then tie both ends 


coloured paper. of the wool together. 
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v7 Lit z |» 

Trees and shrubs pgs 
A CHY UG, Sib dig roan'4 

ae Nt aes 


: bb fi was 
There are two main sorts of 0514 > his 
trees and shrubs. Some shed et Vare 
their leaves in autumn and 
grow new leaves in spring. 
They are called deciduous. 
Others grow new leaves all 
year round. They are called |¥ 
evergreens. Many evergreens \y Pa a 
are trees called conifers, Ke Le Fi \) became 0 Great (clic 


with seeds in cones. 


i 


Buddha and the Bo tree 
An old story tells how 
Buddha sat under a Bo 
tree to think. A Bo tree is 
a kind of fig tree. Buddha 
had an idea which 
changed his life. He 


V These trees are all conifers. 
Most conifers are evergreen. 
They have narrow leaves 
called needles that are 
not hurt by bad 
weather. Their 
cones contain 
winged seeds. 


Z Re 
f ) Nootka 


ay cypress 


A This is a gingko tree. These 
trees are related to conifers. 
They are very ancient. 


larch 


weeping sequoia 
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colour 


winter tree summer tree 


/\ Deciduous trees have no leaves in winter. In 
summer they are leafy and green. Their leaves 
change colour before they fall in autumn. 


Make a twig tree 

Find a small branch with lots of twigs. 
Decorate a plant pot with coloured paper. 
Fix the branch in the pot with plasticine. 
Glue on tissue-paper leaves and flowers. 


summer 


passion flower 


V Most trees and shrubs grow 
flowers. The magnolia, the 
rhododendron and the 
autumn passion flower all have 
colour beautiful blossoms. 


magnolia 


[> Every year, a new ring of 
wood grows under the 
bark. You can count 
the rings to tell how 
old the tree is. 


bark e 4 


eae 


new growth rings / 
he 


heart-wood 


Find the answers 


A 


What are the leaves 
of conifers called? 


Wher do deciduous trees 
lose their leaves? 
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Other plants 


Fung}, algae, lichens, mosses and ferns 

are all plants that do not flower. ‘They 

have tiny spores instead of seeds. Fungi 
have no. leaves, stems or roots. Most. “ Aqpechaneaieieapnant 
algae are water plants. Lichens are yellow fungus that grows in 
small plants that live for a very long some woodlands. 

time and will only grow where the air 1s 
not too polluted. Mosses grow in damp 

places. Ferns often grow in woods. 


Elves and fairy rings 

In fairy tales, elves and fairies live 
in toadstools, or sit on them. This 
is why the rings of little toadstools Do not pick or 
you sometimes see on the grass even touch fungi. 
are called fairy rings. 


A It is easy to see why this 
rare type of fungus is called a 
cage fungus. 


A Puffballs contain millions of 
spores. They look like puffs of ° 
smoke when they burst. 
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VY Many algae form long, 
green, slimy strands in 

ponds. They look like this 
under a microscope. 


A The beefsteak fungus grows 
on trees. This type of fungus is 
called a bracket fungus. 


/\ Seaweeds are types of 
algae. Some seaweeds are 
several metres long. 


Y Moss grows in damp 
places. It is made up of 
tiny stems and leaves. 
It looks like this under 
a microscope. 


A\The morel has a dark 
brown, wrinkled cap. The cap 
is the top part of a fungus. 


/\Lichens grow very slowly 
on walls, trees and stones. 
Some types can live for as 
long as 4,000 years. 


[>Fern leaves are tightly 
coiled when they are 
young. After they unfold, 
A The moulds on old food are little brown spores fall out. 
tiny fungi. The medicine 

penicillin comes from moulds. @ 


Ld eee. 
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Weird and wonderful 


Some plants are very strange. They V The flowers of the canna are 
grow inodd shapes. Some are brightly snelesediniaies coma 
coloured and beautiful. Others are ugly. — ao 
There are plants shaped like stones, bright red‘chelnane 
bottles and pipes. Some plants have sharp points. 
their roots above ground. ‘There are 

even plants that feed on insects. 
Some trees live for thousands of 
years and grow to an enormous size. 


bract 


[>The flower of the 
Dutchman’s pipe has 
a pouch that smells of 
rotting fish to attract flies. It 
looks like an old-fashioned 
Dutch pipe. 


Dutchman’s pipe 


<The pitcher plant feeds on 
insects. It has vase-shaped 
leaves. Insects fall down their 
slippery sides and drown in 
the liquid inside. 


>The leaves of plants called 
living-stones look like stones. 
This is so that animals do not 
eat them. Except for their 
bright flowers, they blend 
with the stones around them. 


x 


ae ae 
em na = 
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<| The giant sequoia is one 
of the biggest and oldest 
trees in the world. One giant 
sequoia in California, USA, 
is thought to be over 3,000 
years old. It has been 
named General Sherman. 


Y The root of the mandrake 
can look a bit like the legs of 
a human body. 


q 


W 


i” \ } \ | i AThe bottle tree has a trunk 
— eo shaped like a bottle. This 


stores water in the desert. 


Mandrakes —s 
Long ago, people thought that mandrakes , 
were magical plants. They believed that the \ 

roots screamed if you pulled them up. © ‘ 


we 


——- 


Pop: 


Y Some roots of the swamp 
cypress come up above the 
surface of the wet soil. 


<] Look how small a ten- 
year-old child looks next to 
this huge giant sequoia. 
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Vegetables 


Vegetables taste good and they provide 
us with vitamins dnd minerals-that keep, | oUecannokeatalipiabl 
us healthy. We can eat raw and cooked cares 
vegetables. Parts of vegetables that are 

eaten include their roots, leaves, stems, spifoch 
pods and seeds. : 


French bean 


carrot potato 


« 
Grey. aod 
= ‘ ¢ 


cauliflower 


lettuce 


AWe eat lettuce leaves and AWe eat potato tubers and A We eat French bean pods 


carrot roots. cauliflower flowers. and spinach leaves. 


The enormous turnip 
(A Russian folk tale) 


Word box 
Vitamins are natural 
chemicals found in fruit 
and vegetables. 

Grains are small, hard 
seeds. They are usually 
ground into flour to make 
bread and pasta. 


An old man planted some 
turnip seeds. One grew into the 
biggest turnip he had ever 
seen. He could not pull it up on 
his own. It took the whole 

family, the dog, the cat 

and a little mouse 
to move it. 


» 
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Cereals and oils 


sunflower 


Cereals are types of grasses grown 
for their seeds or grains. Some grains 
are ground into flour to make bread, 
pasta, biscuits and cakes. Others are 
used in breakfast cereals. Farmers also 
feed grains to their animals. 

The fruits and seeds of a number of 
different plants provide vegetable oils. 
These contain some of the vitamins we 
need. We use a lot of vegetable oils in 
our cooking. 


Y Wheat and maize are both Y Rice and millet are also 

cereals. Wheat is made into cereals. Rice grains are 

flour for bread. Cornflakes are usually eaten whole. Milletcan A Olives, walnuts, sunflower 
made from maize. be crushed into a porridge. seeds and groundnuts are all 


used to make vegetable oils. 
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ae 
Write a secret message _ 
Write a secret message 

in fresh lemon juice. 


Fruits, nuts and sugars 


Fruit is tasty to eat. It is also good for 


you. There are many different types of WG AreRr aes 
fruit. They grow all over the world. | _ grown-up to iron the 
Fruits are sweet because they have a paper. Now you can see 


what you have written! 


type of sugar in them. 

The sugar we buy in shops 
is different, it comes from 
sugar beet or sugar cane. 


<JApples are fruit. 

They have thin skin 
and juicy flesh with 
small seeds inside. 


V The prickly pear is the fruit iio 
of a type of cactus. It is nice to £ 
eat, but it is difficult 
to pick. V Oranges are good for you. 


Their juice is delicious to drink. 


<1 Bananas grow in big 
bunches on tall trees. They 

.. turn from green to yellow as 
they ripen. Bananas grow in 
» hot countries. 


of 
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Y Hard shells keep nuts fresh 
for a long time. So we can eat 
nuts throughout the winter. 


ASome of our sugar comes 
from the crushed root of the 
sugar beet plant. 

/\ Most fruit can be eaten raw. 
It is also good to eat cooked in 
jams, cakes and puddings. 


Y Sugar is used to make food 
taste sweeter. Sweets have a 
lot of sugar in them. Too much 
sugar is bad for your teeth. 


A Sugar cane is grown in hot 
countries. Sugar comes from 
the juice in its stems. 


/\Fruits can be dried. They 
shrink, and then taste even 
sweeter. Dried summer fruits 
are eaten all year. 


Winnie the Pooh 
(A story by A. A. Milne) 
Winnie the Pooh was a cuddly 
bear. He had all sorts of 
adventures because of his 


A Bees gather a sweet juice love for honey. The more 
called nectar from flowers and —_ honey he had, the happier 
turn it into honey. he was. 
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Herbs and Spices _ Make gingerbread 
You need: 

We use herbs and spices to add flavour { 115gsoft brown sugar 
: * 90g margarine i 

tomood, oomenines they are freshlyycut, {Spegomanse | 
and sometimes they are dried. Some of. | i es ! 
these plants can also be used to make "liquorice 
herbal teas. We use the leaves of plants —— Ask an adult to melt 


margarine, sugar and 
syrup ina panoveralow . 
heat. Stir in flour and 
ginger. Mix and roll out to 
half a centimetre thick. 
Cut out people shapes. 
Bake for 10 to 15 minutes 
at 180°C/Gas Mark 4. 

Add liquorice for hair. 


as herbs and their fruits, stems, flowers 
and roots as spices. Some herbs and 

spices are very hot and others 
are mild and sweet. 


ONO SY Ui rere 


mint 


Can you find? 
1 peppers 

2 cinnamon 

3 ginger 

4 nutmeg 

5 cloves 

6 peppercorns 
7 turmeric 
8 saffron 
9 liquorice 


V Vanilla is a sweet spice. It 
comes from the seed pod of 
an orchid. 


coriander 


bay leaf 


A These plants are all common 
herbs. They are used to 

flavour food in many different 
parts of the world. 
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Drinks from plants 


The juice squeezed from many fruits 

makes delicious drinks. We can also mix 
fruit and milk or ice cream in a blender, 
to make a milkshake. Hot drinks such as 
coffee, tea and chocolate are also made 
from plants. 


[>Here are some fruits that can be 
used to make drinks. We drink the 
juice of fruits such as oranges, 
grapefruits, lemons, pineapples, 
apples and grapes. 


<] Chocolate is made from 
the fruits or pods of the 
cacao-tree. Inside them are 
seeds called cacao beans. 


[>>The cacao beans inside 
the pod are taken out. They 
are dried and roasted. 


<J Then the beans are 
crushed to produce cocoa 
powder. This is used to 
make chocolate to eat or 
to drink. 
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a 


Always ask a grown-up 
before you make juice 


from a strange fruit. 


Tea is made from the 
leaves of tea plants. 


A Coffee is made from the 


beans of the coffee plant. 


- a 


a a 
fy i the answer ~ 
a. kasama ba 4 / <I 
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House plants 


Many plants are easy to grow indoors 
as long as they have soil, air, light and 
water. Plants can be grown in the house 
all year round. Even in winter, we can 


have flowers in the home. We can also A The Japanese make 


grow garden plants such as herbs or beautiful miniature gardens 
with bonsai trees. 


bulbs indoors. House plants usually 
have beautiful flowers or leaves. Most 
are easy to look after, too. 


V Bulbs can be grown in a pot 
of bulb fibre or soil. They are 
germinated in the dark, then 
brought into the light. 


narcissus 


hyacinth 
ae T f 


daffodil 


A Parsley is a herb. You can 
sow the seeds in pots and 
grow them on a windowsill. 


Alf itis kept in a light, warm 
spot, the parsley will not be 
harmed by frost. 


[> Orchids can be grown in 
a greenhouse. 


bulb 
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_ Make acress head ‘ 
Mustard and cress seeds _ Y/ 
’ are fun to grow like this. 


bar 
Ms 


| Ww ; ‘ 
LAST I 
y, 


Put damp cotton wool in 
a clean eggshell. Sprinkle 
the seeds inside and 
draw a face outside. 

_ The seeds i 
: grow to look | 
like hair. 


ra 
sy 


begonia 
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cactus 


- 
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VY A balcony is a good place 
for big plants. But some plants 
will need protection in winter. 


/\There are many types of 
house plant. Here are 
some different sorts. 


Word box 
Greenhouses are warm 
buildings made of glass. 
They protect delicate 
plants from cold and wind. 
Bonsai is the Japanese 
art of growing dwarf trees 
and shrubs in pots. 


2a 
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Looking after plants 


Plants need looking after, especially if trellis 
they are grown in pots. They need 

water, air and light. Sometimes they 
need to be protected from harmful 

bugs, insects and fungi. If a plant is 
healthy, we can often use parts of it 
to grow new plants. ‘This 
is called propagation. 


A The spider plant 
leaf cutting 
grows young plants on the 
A The leaves of some plants ends of long stems. These take 
will produce a new plant if root when put in a pot of soil. 


they are placed in soil. This is 
called a leaf cutting. 


AThe stems of some plants 
form clumps. These are easy 
to divide. Then they can be 
Aln spring, anivy stem leftin  ASomeplants producebaby __ planted in separate pots. 

a jar of water will grow roots. plants from their roots. These Each part of the plant will 
Then it can be planted. can be grown as new plants. grow as big as the old plant. . 
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Ways to grow plants 
Plants can be made to grow 
in different ways. A climbing 
plant can be grown up a A Stones in the bottom of the 
trellis. This is a type of plant pot let water drain away. 
wooden frame. Trailing This stops the roots rotting. 
plants look pretty in a 
hanging basket. 


A Plants need water if you are 


A Mealy bugs are insects that §ABlackspot is a type of away. Acord carries water 
attack the cactus. Sprays can _ fungus that damages the from a bottle to the plant. 
be used to kill them. leaves of roses. 


A.Some small creatures help A.Ladybirds eat small insects Alf the air is too hot or dry, it 
plants grow. Worms make called greenfly that are is often a good idea to spray 
tunnels that let air into the soil. harmful to some plants. the leaves with water. 
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Plants for decoration 


Plants and flowers can be used to | 
decorate our homes. People often ' 
make flower arrangements from fresh 
flowers and leaves. 

There are also ways of making plants ASome cut flowers can be 
last longer. Flowers and leaves can be dried by hanging them upside 
dried or pressed. puncal” Then they will last a 

: long time. 

Many plants smell nice. 

Our rooms can be scented 
with dried petals or herbs. 


V Making beautiful flower 
arrangements is an art. We 
can use fresh flowers, dried 
flowers and interesting 


grasses and leaves. 


A These fruits are gourds. 
Gardeners grow them for their 
shape and colours, not to eat. 
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Plants for protection 
In times gone by, people 
thought that the scent of 
herbs and other plants could 
keep away disease. They 
carried scented balls called 
pomanders. These were 
often oranges stuck with 
cloves. They also believed 
that some plants could 
protect them against evil 
spirits. Garlic was supposed 
to keep away vampires! 


Press flowers 
Dry flowers by 
pressing them. 
You will need 

_ books and blotting paper. Put the flowers 
between two sheets of blotting paper. Put : 
the paper in a book. Put heavy books on ~ 
_ top. Leave for a month. Use the flowers 
___ to decorate a card or bookmark. 


pomander 


VY Scented plants can be dried 
and used to make our houses 
smell nice. Here are some 
well-known ones. 

Pumpkins 

Sometimes people make 
lanterns from pumpkins. 


They cut off the top and 

hollow out the inside. | Dae aces 
Then they cut a face in cinnamon lavender 

the pumpkin and put a ' 

lighted candle inside. damask rose 4 


orris root 
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Plants for life 


Plants are a vital part of life. They take 


sunlight and turn it into food. Animals Grow ageed 
_ Plant a melon seed, 


Some seeds 
are poisonous. 


eat plants. Many animals are then, soi or ore ! 
eaten by other animals. Without the bd pote ucreee | 
sun, plants could not live. Without PR Cuithe'bottonl Gr ; 
plants, animals could not live. Z_\ aclear plastic . 
Plants also give shelter. ‘SG een 


to cover the pot. 
| Put the pot ina 
| 


Many creatures use plants 


as their habitat, or home. dark place. 


bamboo 


V Plants need sunlight to 
grow. Animals need plants to i 
eat. Animal droppings andthe =—= When the seed 


remains of dead plants and ; germinates, bring it into . 

animals are taken into the soil the light. Water it and . 

by insects and worms. The watch it grow taller. 
AThe panda depends on soil provides food for the new err a 2 A 
bamboo, because itis almost plants that grow in it. This 


the only food that it eats. is called a food chain. 


Word box 
Habitats are the natural 
surroundings in which 
plants and animals live. 
Pollution causes damage 
to our environment. It can 
kill living things. 


} sped 
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Can you find? 
1 owl 
2 buzzard 
3 magpie 
4 woodpecker 
5 squirrel 
6 fungi 
A | 7 butterfly 
AThe koala } WA) AIT Ag 8 moth 
bear needs the 
eucalyptus tree 
because it eats its leaves. 
If pollution kills the trees, the koalas 
will die out. 


eucalyptus 


4 


YY 


J 


- & 


ith 
a PLANTS « In Danger 


Plants in danger 


Many plants are in danger. 
Pollution, fires, new roads 
and buildings can damage 
the places where plants live. 
Huge areas of forest are 
cleared for farming each 
year. Some plants are in 
danger of becoming extinct. 
That means they may 
disappear for ever. 


AWhen a fire breaks out, firefighting aircraft 
V These plants are so rare that spray water and chemicals over 
they are in danger of the forest to put out the flames. 
becoming extinct. 


} 


slipper orchid ~zy, A \ ly) A ai 


Zp 


rafflesia 


African violet A Many forests are being 


destroyed to provide timber and 
make room for farmland. 


The future of plants 


All over the world, botanists are 
studying plants and their habitats. 
They try to learn more about plants, 
so that they can protect them and 
find new ways of using them for food 
and medicine. Scientists are trying to 
: ‘ A Scientists can now grow 

develop new plants that can survive in | Ayu: 

Soe Be =: plants without soil. A mixture 
places where it is difficult to grow Sf cieroneoniionne 
enough food. sprayed onto their roots. 


<JA carrot with lots of vitamin 


FSR A is being created for people 
developed new sorts of t z, living in countries where they 
wheat that can resist S a cannot grow enough food 
pests and diseases and containing vitamin A. 
produce more grain. This 
means more people can Y This expedition is studying 
be fed in places where plants in the rainforest. It may 
food is scarce. find new and useful plants. 


New sorts of wheat 
Scientists have 
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Useful plants 


Long ago, people found out that plants 
are useful. Some plants have been 
grown for food and other uses for ‘ 
thousands of years. Many medicines A Lotions made with arnica 
and health products are made from help to soothe bruises. 
plants. So are beauty products. All sorts 
of plants are useful to us, from small 
flowers to large trees. 


‘Lime blossoms are used to 
make a relaxing lime tea. 


<]Farmers have grownvines  " 
for about 5,000 years. Their _ Make your own dyes 
grapes are used to make wine. ©§ You can make natural dyes 
from plants. Use beetroot or 
blackberries for 
red and onion 
-Skins for yellow. 


[>Papurus plants are a kind of 
reed. They grow by the water 
in warm countries. Papyrus 


o> 
wee 
A) 
5 


was used to make paper in 
Egypt 4,500 years ago. 


Put what you are using to 
make the dye in an old 
handkerchief. Tie it 
securely and put it 
in a pan of water. 


<] Maize was grown in Mexico 
4,000 years ago. Farmers still 
grow it for food today. 
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/\Lemon balm can be used to 
make a relaxing drink. 

A Baskets are woven from 
willow branches. 


A Indians in the Amazon 
forests use plant dyes to 


protect their skin from 
A Dandelion juice can be insects. Annatto berries 
used to treat warts. make a red dye. 


Wile tet Set cent oe ta nee i bal ttn etc aad 


Add a teaspoon of salt to the 
water. Ask an adult to boil the 
water until the dye comes out. 
Then put a white T-shirt in the 
pan and leave for an hour. 
Your T-shirt will now be the 
same colour as the dye. 


Word box 
Dye is a substance you 
can use to change the 
colour of things. 
Lotion is a liquid which 
you put on the skin. 


AThe strong stems of the 
bamboo are used to build 


fences and houses. 
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Plants for ideas 
Plants give people good 


ideas. Many useful inventions 

in houses, clothes, transport 

and other areas of life have come 
from people looking at plants. 


[>A mangrove tree is 
supported above water 
by its tall roots. 


<1 Stilt houses copy 

mangrove trees. The 

houses are built on 

stilts above water. LT Wik tana 


re 


V Burdock was the model 
for Velcro fastenings. Its 
burrs have tiny 

hooked spines. 


[>A helicopter flies maple fruits 
with its blades spinning. 

They spin like the winged 

fruits of a maple or a sycamore tree. 
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Meeting dinosaurs 


Dinosaurs lived on Earth millions of 
years ago. Then they became extinct, 
which means they died out for ever. 
They were extinct long before people 
lived, so no one has ever seen a 

live dinosaur. 

We know a great deal about 
dinosaurs because people have found 
fossils of their bones and teeth. Often 
the bones make up whole skeletons 
which can be put on show in museums. 


[>This skeleton belonged to 


one of the fiercest dinosaurs a long tail helped 
this enormous 
dinosaur to balance 


of all, Tyrannosaurus rex. 
Scientists studied the different 
bones and found out about 


how Tyrannosaurus lived. 


Word box 
Fossils are the remains 
of animals and plants that 
lived long ago. They are 
usually found hardened 
in rock. 
Palaeontologists are 
people who study fossils. 
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Jurassic Park 
(A story by Michael Crichton) Tyrannosaurus 


People can‘only meet (Tie-ran-o-saw-rus) 


dinosaurs in stories. 

This picture from the film 
shows Tyrannosaurus rex 
looking for Tim and Lex. 
They were hiding inside 
the van all the time. 


skull eye hole 


huge teeth with 
zigzag edges helped 
Tyrannosaurus to 
cut through meat 


Tyrannosaurus 

had very short 
arms and strong, 
two-fingered hands 


Tyrannosaurus had 
sharp claws on the 
end of each toe 


Dou 
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Dinosaur ideas 


We know about dinosaurs from the 
clues they left behind. People have 
found fossils of dinosaur bones, teeth, 
footprints, skin prints, eggs and nests. 
They all help scientists to work out 
what dinosaurs might have looked 
like and how they might have lived. 
People are still finding these clues. As 
new discoveries are made, ideas change. 


V Teeth and claws tell us what 
dinosaurs ate. We can tell how 
fast a dinosaur ran from its 
footprints. Sometimes baby 
dinosaur skeletons are found 


inside fossilized eggs. tooth Land Before Time 
(A story by Judy Freudberg 
and Tony Geiss) 


eggs 
A cartoon has been made 


about this small dinosaur, 
Littlefoot. He was separated 
from his family and set out 
on a dangerous journey to 
the Great Valley. 


footprints (Ga, 


a 


» 
, 


e 


Allosaurus 
(Al-o-saw-rus) 


Stegosaurus 
(Steg-o-saw-rus) 


| AV pe 
i im 
¢ A Bly 


rachiosaurus 


/\From the clues they left 

behind, we can guess that this 

is what dinosaurs might have Y Scientists called 
looked like in North America, palaeontologists study 
150 million years ago. dinosaur fossils. They fit the 
bones together and work out 
what dinosaurs looked like. 


Iguanodon 
(Ig-wan-o-don) 
model, 1853 


In 1853, people thought 
Iguanodon had a horn 
on its nose. Now we 
know the horn was a 
spike on its thumb. 


model, now 
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Different dinosaurs —— 


Dinosaurs were all different shapes 
and sizes. Some were huge. Others’ 
were the size of a turkey. Some plodded 
on all fours. Others walked and ran on 

their back legs. There were fierce meat- 
eaters and gentle plant-eaters. Scientists 
believe that dinosaurs were reptiles, so Apatosaurus prints 


they all had scaly skin and laid eggs. Some Apatosaurus footprints 
were found in Mexico. Before 


this, scientists thought that 


Coelophysis 


(See-lo-fie-sis) Apatosaurus had been too 


heavy to live on land and 


must have needed water 
to support its great weight. 


/\Coelophuysis was one of the 
first dinosaurs to have lived. It the longest dinosaurs. It had 
was about the size of a ten- 3 a tiny skull compared to its 
year-old child. huge body. 


V Diplodocus was one of 


Word box \V Compsognathus is the 
Reptiles are cold-blooded smallest known dinosaur. 


animals that use heat from It had sharp little teeth 
the sun to keep warm. 


They lay eggs. 


and could run very fast 


Camouflage is a way to catch lizards to eat. 
of hiding. Animals use their 

shape and colour to blend 

in with their surroundings. 

Compsognathus 
(Komp-sog-nath-us) 
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} . Make a dough dinosaur 


ROAST SE ets PONS aE OR Ka es 


Make dough using the 
recipe and instructions at 
the beginning of this book. 
Add some food colouring. 
Mould the dough into your 
favourite dinosaur shapes. 
Roll out a thick sausage of 
dough for the larger 
dinosaurs’ necks. 


LHL ea I RIED th, Fr IE eee eee | 
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V Some of the largest 
dinosaurs, such as 
Seismosaurus and 
Brachiosaurus, were plant- 
eaters. Seismosaurus was 
the biggest dinosaur. Its 
name means earthshaker. 
Tyrannosaurus rex was the 
biggest meat-eater ever. If it 
were alive today, it could 
peer into upstairs windows! 


Seismosaurus 
(Size-mo-saw-rus) 


Brachiosaurus 


Tyrannosaurus 
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Sorting dinosaurs 


Scientists use dinosaurs’ hip bones to 
sort them into two groups. If the hip 
bone points forwards, it is a lizard hip. 
If it points backwards, it 1s a bird hip. 
Skin prints show that dinosaurs had a -Gamaroscuriis paces 
different kinds of skin. Some had big, put on the first Apatosaurus 
knobbly plates and others had small, fossil found. Scientists called 


the dinosaur Brontosaurus. 
smooth scales. We can only guess what | : 
This was a mistake. We now 


colour their skin,.was. Maybe they*were “snow that thispixedup 
the same colour as modern reptiles. Brontosaurus never existed. 


Protoceratops 
is a bird hip 


~, VProtoceratops is a bird hip, 
*)| because its hip points back. 

" Compsognathus’ hip points 

forwards, so it is a lizard hip. 


Compsognathus 
is a lizard hip 


Compsognathus 


Protoceratops 
(Pro-toe-ser-a-tops) 
Me 2 ses noon tr 7 


aoue 
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[> Fossilized skin prints do not 
show us what colour dinosaurs 
were. Perhaps they were 
different colours for different 


reasons, just like reptiles today. 


desert 
snake 


Coral snakes have bright 


stripes to warn off meat-eaters. 


Their poison can kill. Desert 
snakes are a dull colour. 
They can hide in the sand. 


Ankylosaurus 
(An-kill-o-saw-rus) 


“SI 
cy 


<J The modern collared lizards 
have different markings to 
show which is male and which 
is female. Perhaps male 
dinosaurs had different 
colourings from females. 


[> Young alligators are 
stripy. Their stripes 
camouflage, or hide them, 
among the grasses. 


Y Adult alligators are a 

different colour. They 

are camouflaged when adult 
they lie in muddy rivers. alligator 
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Where dinosaur S lived Y Tyrannosaurus rex is one 


of the largest dinosaurs. Its 
Millions of years ago, the continents bones have been found in 


were joined together in a single land. Asia as well as North America. 
Dinosaurs lived all over this land. We 
know this because bones have been 
found on every continent. Many 
different dinosaur bones have been dug i 
up. This map shows the world —=aggaagiyen 
today and some of the places where 
fossils have been found. 


V Hypsilophodon bones are 
found as far apart as 
Antarctica, Australia and 
Europe. Can you find these 
places on the map? 


‘A\When all the continents 
were joined together as one 
we = land it was known as 

See oS ’ Pangaea. The world looked 


ame 4 very different from today. 


[> Staurikosaurus was 
found in South 
America. It was 

one of the oldest 
dinosaurs to be 
discovered. 
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Y Tuojiangosaurus had spikes 
all along its back and on the 
tip of its tail. It was discovered 
in China, Asia. 


Alguanodon spent most of its 
time munching its food. It has 
been found in many places, 
including Europe. 


Tuojiangosaurus 
(Two-o-jan-go-saw-rus) 


VY Minmi was found in 
Australia quite recently. Its 
body was covered in hard 
plates like an armour. It was 
the first armoured dinosaur to 
be named in Australia. 


Minmi 
(Min-mee) 


Word box 
a Continents are the seven 


: largest pieces of land on 
<] Barosaurus was found in he Conatedan 


Africa and North America. Pangaea is the name we 


Barosaurus 
(Ba-ro-saw-rus) 


give to the land when all 
the continents were still 
joined together. 
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Dinosaur families 


Dinosaurs laid eggs, as modern reptiles 
do. We know that they did this because 
of fossil nests containing eggs found in 
North America. Some of these nests 
were found close together. Perhaps 
mothers looked after their babies in 
groups for safety. Bones of Maiasaura 
adults, young and babies have been 
found in one place. This could mean 
that family groups lived together. 


Maiasaura 
(My-a-saw-ra) 


AA Maiasaura mother A She laid up to 30 
scraped the ground to make eggs in the nest, in neat 
a big nest in which to lay her circles. Their narrow 
hard-shelled eggs. ends pointed inwards. 
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A Fossils of dinosaur eggs are 
very hard to find. This model 
shows what a dinosaur baby 
might have looked like inside. 


AThen Maiasaura covered 
her eggs with leaves, ferns 
and some soil. This hid the 
eggs and kept them warm. 


A Maiasaura babies stayed in the nest and 
were fed by their parents until they were big 
enough to look after themselves. Their 
eggshells were trampled into tiny pieces. 


A Other Maiasaura built their 
nests nearby. They all helped 
to keep watch, to stop other 

dinosaurs from stealing eggs. 
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A Others left their nest to search for food soon 
after they hatched. We think Hypsilophodon 
babies left the nest quickly, because their 
eggshells were not as badly damaged. 


Hatching egg game 

Trace the egg template 

onto card. Cut it out. 
Use it to draw 20 egg shapes. 
Draw a baby dinosaur on 
each one and cut them out. 
Make two boards with 10 egg 
shapes drawn on both. Each 
player places 10 eggs on their 
board, blank side up. 


Take it in turns to throw the 

dice. Turn over the same 

number of eggs as the 

number shown on the dice. Tae 


The winner turns over, or ; i 
hatches, all their eggs first. “4 


PCa eg OES waht og PANT at Er ren a 164 Dp 
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Dinosaur lives | Draw a zigzag scene 


- Draw two pictures the 
Some dinosaurs grew up and lived in _ same size. One has a 
large groups called herds. ‘The - dinosaur alone, the other 


~ has the dinosaur with the 
- rest of its herd. 


dinosaurs in the herd protected one 
another. No one is exactly sure how 
long dinosaurs lived. Scientists think 
that some reached an amazing age of 
200 years old, but many died from 
injury or disease before that. 


Parasaurolophus 


female 


<1 Skulls show that the male Parasaurolophus 
, had a longer crest than the female. Male 
dinosaurs may have used their crests and 
horns for showing off to the females. 


[> Pachycephalosaurus had a thick skull top. 
The males probably crashed heads in fights 
to win a female, just as stags use antlers today. 
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Fold pictures into Corythosaurus 
zigzag pleats. Cut _ Corythosaurus had hollow pipes 
folds to make strips. | J inside their head domes. Some 
Paste strips alternately people think they used these to 
onto a piece of paper. | make loud sounds that could 
Fold into a zigzag pleat. et > - warn other herd members 


of danger. 


Look from one side, 
then the other. 
What can you see? 


VY A fierce Tyrannosaurus is attacking this herd 
of Triceratops. The babies and the weaker 
animals huddle together in the middle. The big 
males stand around the herd to protect them. 
They point their horns outwards, ready to fight. 


Corythosaurus | 
(Ko-ree-tho-saw-rus) 7 <4 ‘NS | 


Mie tie. 
Soe, 
F826 SoM GR 
7. seasat ot 


Triceratops 
(Tri-ser-a-tops) 
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On the move 


Dinosaurs may have swum to cross 
a river, but they spent their time 
eating, sleeping and raising their 
young on dry land. Fossil footprints 
show how dinosaurs moved. From 
these we can tell whether a dinosaur 
was travelling alone or in a herd. We 
can also tell how fast they travelled. 
These footprints are found worldwide. 


<Jlguanodon usually walked 
on all fours, but rose on its 
back legs to move faster. 


[>Megalosaurus left huge, 
three-toed footprints. They 
show that it always went 

around on its back legs. 


pee paar hs 
er Siiest ee 
al a 
F 


Struthiomimus 
(Strooth-ee-o-mime-us) 
[> By looking at the length of 
its legs and footprints, we 
know that Struthiomimus ran 


as fast as a racehorse. The dy pe ? 
faster an animal runs, the ow p 
bigger the spaces between its » 4 


footprints, or tracks. 
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: 7 _ Who left behind 


A 
fee: P? firme = 


7 Find the answers a 


ad 


three-toed prints? _ 
~ a 


How do we know 
some dinosaurs 


_ “travelled in herds? y 


Megalosaurus 
(Meg-a-lo-saw-rus) 


s Na a cr re oat 


+,“ 2 tok 2 


y ~ 


one shown here. Make a hole 
in each one’s head. Tie string 
é . 
_ to. an equal number of chairs 
—~ - at the far end of a room. 
Y iy sir | Go: : 
rh , _ Thread the dinosaurs onto 
¥ cae v - the string and move the string 
we,“ Pt Wi ty 4 ‘ 
PE ha age I Sa 0 5 » up and down to race them. , 
TR ie Ot 4 ‘ ; \ 
f. ~ = } 
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AMany plant-eating >>These Apatosaurus prints 


dinosaurs travelled long were all made at the same 
distances in herds of up to a time. This proves that some 
hundred animals, looking for dinosaurs movedinherds. {. ~~\ SS SS 


grazing places. Some tracks 
seem to show that the young 
animals walked in the middle 
of the herd, safe from attack. 


Dinosaur race 
Cut out cardboard 
dinosaur shapes like the 
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Looking for food 


Some dinosaurs were herbivores. 

That means they ate only plants. 
Others were carnivores. ‘They ate meat. 
The many known kinds of plant-eater — 
fed on leaves, cones and roots. Often 
the meat-eaters with their large, strong 
jaws and sharp teeth would attack and | 
eat these peaceful animals. 


V Edmontosaurus was a 
wine plant-eating dinosaur. It had 
hundreds of teeth in a huge 
jaw which helped it eat tough 
leaves and roots. 


plant-eater’s tooth 


Edmontosaurus A. Edmontosaurus’ skull had 
(Ed-mont-o-saw-rus) a bony beak at the front, for 
nipping bits off a plant. Its 
teeth were worn down by all 
the chewing, so new teeth 
were always growing. 


V Some plant-eaters 
swallowed stones, just as 
birds swallow grit, to help 
grind up and digest the 
food in their stomachs. 
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Make dinosaur 
plant food 


Roll up a newspaper 
tightly. Secure the 
middle and bottom 
with rubber bands. 
Make four cuts as 
far as the first band. 
Pull the middle of the 
roll out, to make a 
plant for a dinosaur. 


S 


20) 


VY Meat-eaters’ teeth were 
different from the plant- 
eaters’. The edges 

were like tiny saws, So 
they could tear flesh. 


meat-eater’s tooth 


>>Tyrannosaurus was the 
biggest meat-eater. Small 
meat-eaters fed on 
other kinds of small 
animals, but fierce 

Tyrannosaurus fed 
on other dinosaurs. 


ere 
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Coelophysis the cannibal 
Scientists found a baby 


Coelophysis inside an adult 
of the same kind. So some 
dinosaurs were cannibals, 
which means they ate 
each other! 
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Hunting and defending 


Some plant-eaters could move very fast. 
They could often outrun their enemies. 
Other dinosaurs moved more 
slowly and had body weapons. 
Tough armoured plates, 

sharp spikes and horns 

helped to protect them 

from their enemies. 


Meat-eaters were always 
V Deinonychus was only the size of a human 


looking for a Basi meal, aU adult, so it had to hunt in packs to catch 
plant-eaters had to be able larger dinosaurs. The pack would corner the 


to escape quickly or fight. animal, bring it to the ground and kill it. 


A Deinonychus had 
long fingers to grip 
onto flesh and a 
terrible slashing claw 
on its back feet which 
could rip and tear. 


<Triceratops had 
three horns for fighting 
off a meat-eater. Also 
a large bony shield 
protected its neck. 
Some attackers 

were put off by such 
strong protection. 


V Ankylosaurus had bony armour over its 
back and head, anda hard club on the end 
7 of its tail. So it was able to defend itself. 
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A ; Make an Ankylosaurus 
i 3 Cut out a cardboard 

3 : Ankylosaurus shape, 

: like the one shown 

: here. Cut up an egg 

Y carton and glue on 

: the cups. Add screwed 
up tissue paper and 
bottletops. Paint / 
it brightly. 


> Even the giant 
Diplodocus needed : 
to defend itself. 
Diplodocus could lash 
its long tail like a whip 
to keep the meat- 


eaters away. 


YAS EW) footy Nett AY at ests 


Y Iguanodon had two 
sharp thumb spikes. 
A nasty stab from one 
of those would often 
be enough to scare 
off enemies. 


- i 
Deinonychus EN 


Nat 


e ~ (Dine*6-pike-us) 
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Noisy dinosaurs 


Dinosaurs made all kinds of noises. 

One particular group, the duck-billed cree 
dinosaurs, were very noisy. They 
honked and hooted through their 
noses. Perhaps this was to 
attract ad mate or 
warn an enemy. 


[>Parasaurolophus was a 
duck-billed dinosaur. It had 
hollow breathing tubes inside 
its amazing crest. So when it 
breathed out hard, 
Parasaurolophus tooted like a 
trumpet or a trombone. 


stretchy skin 


<]Edmontosaurus, another 
duck-bill, had some stretchy 
skin on top of its broad nose. 
This could fill with air and 
vibrate to make sounds. A 
modern frog croaks with a 
stretchy pouch in its throat. 

But Edmontosaurus was 

much bigger and much louder i 
than any frog. 


3.) C3 e 
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Clever or stupid? 


It was thought that dinosaurs were 
stupid because their skulls had such a 
small space for their brain. Experts v 
wonder how such large animals ? 
survived for so long. Perhaps 
Paegewetc cicvercr 

than we think. <“s'#2 me 


Which dinosaur had a brain 
that was little bigger 
than a walnut? 


<J Stenonychosaurus was a 
fast little meat-eater. It had big 
eyes and a good sense of 
smell for finding small animals 
to eat. Hunters, such as 
Stenonychosaurus, 


needed a bigger brain 
than plant-eaters. 


[> Stegosaurus 
was as heavy as 
an elephant. But it 
had a brain little bigger , 
than the size of a walnut. 
Perhaps Stegosaurus did Ue 
not need a big brain. After Brain 
all, it was big, which made it 

safe from most attackers. So 

it could spend most of the day 

grazing slowly. 


o | 
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Hot or cold? 


Today, reptiles are cold-blooded. 

Dinosaurs were reptiles, so were they 

cold-blooded? Scientists are not sure. 
Cold-blooded animals cannot 

heat their bodies. If the air is warm, 

they are warm and active. If the air ; | 

. . A Modern lizards laze in 

is cold, they are cold and sluggish. thie cuits ae 

Warm-blooded animals stay warm Bodies: they cerca 

because their bodies do make heat. they cool off in the shade. 


<] Perhaps Stegosaurus was 
cold-blooded and used the 
spiny plates on its back to 
soak up the sun’s heat in 
the early morning. 


[>Small, active dinosaurs, 
such as Deinonychus, were 
probably warm-blooded, 
so had nc need to heat 
their bodies before they 
could search for breakfast. 


Deinonychus 


bel 2 
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\V/ When the sun came up, V This huge animal must V First it straightened its 
Tyrannosaurus probably have used its tiny arms to back legs. Then it pushed 
grunted and stretched as help it balance as it tried to its head back and swung 
its body felt the warmth. pull itself upwards. itself upright. 


\/ When the sun went down, dinosaurs 
probably slept. It was then safe for warm- 


Diplodocus 
blooded mammals to come out of their 


burrows to hunt for insects and fruit. 


<| Large dinosaurs, 
such as Diplodocus, 
were so massive that 
they only lost heat 
very slowly and could 
) easily stay warm 
all the time. 
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What is evolution? 


The Earth is very, very old. The first the first living things 4 


. ’ . ; appeared in the . 
plants and animals were tiny cells in the sere s55 mition Brns- 
sea. Bigger plants and animals slowly years ago . 


* 


developed from these cells. This is e 


called evolution. Dinosaurs first CC ea faa 
appeared 230 million years ago. They a , 
became extinct, which means they died ; aH 
out, 65 million years ago. “ Rie 

the first land animals aa | 


lived 395 million years ago 


the first reptiles lived on 
land 345 million years ago 


V Imagine the age of the Earth 
as one day and one night on seat 
a clock. It is midnight now. Sm BS 


Humans appeared at one — ~ 

minute to midnight. Dinosaurs ee 

arrived just before eleven. aly 
Y 


all the dinosaurs became 
extinct 65 million years ago 


the first humans lived 
two million years ago 
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: 4000 million 
Archeozoic 
years ago 


<The Earth was formed 
4,600 million years ago. But 


for millions of years there was 


tf no life of any sort on Earth. 
2500 million 
Proterozoic 
> the first fish lived in the sea me eS 
z 500 million years ago, when 


there was no life on land 


: 570 million 

Palaeozoic 
years ago 
F Mesonie | years go 


years ago 


ors og 
Cenozoic 
years ago 


the first plants grew 
on land 435 million 
years ago 


a 


the first dinosaurs lived 
225 million years ago 


the first birds appeared 
145 million years ago 


Word box 
Evolution is how life 

on Earth has developed 
from the tiny cells of 
millions of years ago. 
Extinct means that 

all of a certain animal 
or plant group has 

died out for ever. 


today, humans share the 
Pe etathah many animals 
and evolution is still going on 


ony 
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The first animals 


The first plants and animals lived in 
the sea. To begin with, most of them 
were so tiny that they could only be 
seen with a microscope. Fish were the 
first animals with bones. Other bony 
animals, including dinosaurs 
and humans, developed 
on land. fo 


shrimp [a= 


A The earliest plants and 
animals looked like the tiny 
algae and bacteria that we 
find living in the seas and on 
land today. Jellyfish and 
shellfish came after these. 


J Trilobites are extinct now. 
We know what they, and other 
kinds of animals looked like , 
600 million years ago, from 
the fossils they left behind. 
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SW 


— skeleton . Find the answers 


Which were the first it 
animals with bones? A\ 
~\\ 

Are there any NP 


Trilobites alive today? a) 


Coelacanth itGie. oe r 
(See-la-kanth) LAN \\ VN \\: i 


A\The first Coelacanths lived over 300 million 
years ago. They were thought to be extinct 
until one was caught in 1938. There are still 
Coelacanths in some seas today. 


Match animals 
and fossils 


Look at the pictures 
carefully. Which fossil 
matches which animal? 


Dunkleosteus 
(Dun-kloss-tee-us) 


ammonite 


The earliest fish were covered in bony 
armour that helped to protect them. 

Dunkleosteus was a giant meat-eater with 
large, frightening teeth. 


Dial 
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Onto the land 


About 380 million years ago, some fish 
moved onto land. These new animals 
became amphibians. They lived on the 
land but had to go back to the water to 
lay their eggs. After the amphibians, 
came the reptiles. These animals could 
lay their eggs on the land. Dinosaurs hie etdeey tame ae 
were reptiles. 


feet that looked like fins. 


<JIchthyostega was one of 
the first amphibians. It had 
seven toes on each of its 
back feet to help it walk. 

A short neck and strong 


oe i 


\ _, Iehthyostega 
y ~ (Ik-thee-o-stee-ga) % 
a. @ weeks ; ¥ ia . 


: = i oem nr is 7 wees te : oa fe ribcage helped to support it. 


ares 


Diplocaulus 
(Dip-lo-kaw-lus) 


Eogyrinus 
(Ee-o0-jee-rin-us) 


V The amphibians could live 
on land and in fresh water but 
not in salty seas. Eogyrinus 
fed on fish in the lakes. 


A Diplocaulus had an odd 
head which helped it to swim. 
Perhaps it also stopped other : 
animals from swallowing it. 
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Dimetrodon 
(Die-mee-troe-don) 


V Dimetrodon was a 
reptile with a big sail on 


A Amphibians laid their eggs its back. Perhaps the 


in water during the dinosaur sail caughiine sun 


age, just as they do today. baba ss CHaliee aS) 


The eggs were soft like jelly, 
and hatched into tiny, 


Dimetrodon warm 
up and become 
more active. 


swimming tadpoles. 


Reptiles lay their eggs on 
dry land. Inside the hard 
eggshell, the baby feeds on 
the yolk until it is big enough 
to hatch. 


a AYN OLIN LALO CON St DO at Rag NER? 
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Make an amphibian wheel 
Y IQ Cut out a circle of 
Sig 9 card. Draw two lines 


Place the circle : 
under the card. 
Join with a split pin. 
Turn the wheel to see ; 
the amphibian grow up. 


Sy el 


Ce 

to make four sections. 
Draw one stage of an 
amphibian’s life in each. 


Hylonomus 
(Hie-lo-nome-us) 


Cut out a square of 
card that is a little 
bigger than the circle. 


A, Hylonomus was one 
of the first reptiles. It lived 


m= = {9 Canada 300 million 
years ago. It looked like 
a modern lizard. 


Cut a triangle out of one 
side of the card, as shown. 


et ee any 
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Back to the sea 


Some reptiles went back into the 

sea to find their food. These sea 
reptiles lived at the same time as 

the dinosaurs. Some of them, such as 
Nothosaurus, could live on the land and 
in the sea. It may have had webbed 
feet, like paddles, to push through the 
water. But these could also have been 
used for waddling on shore. Some 


A |Ichthyosaurus could not 


i leave the sea to lay eggs on 
reptiles, such as Ichthyosaurus, may the land. Soifaava Sinits 


have hunted in packs for seafood. its babies under water. 


VY Nothosaurus may have hunted for its food 
in the sea and rested on the land, just as seals 
do today. 


Child finds giant fish! 

At the age of 12 years, almost 
200 years ago, Mary Anning 
found a whole Ichthyosaurus 
fossil in the rocks on a beach. 
At the time, people thought it 
was a giant fish. 
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‘Ichthyosaurus 
(Ik-thee-o-saw-rus) 


baby’s 
skeleton 


mother’s 
skeleton 


A|Ichthyosaurus gave birth to 

live babies. A skeleton of one 

has been found that has a Ammonite 
baby coming out tail first. (Am-mon-ite) 


V Many sea 
reptiles ate 
Ammonites. 
An Ammonite had long arms 
called tentacles. It could squirt 
a cloud of dark ink which 
sometimes helped it escape. 


KN hs 
pay phy? 


<] The sea was full of food for 
the sea reptiles. Placodonts 


4? 
= ¥) 


9 \ uu 


crushed oysters and other 
hard-shelled animals with 


Placodont 


oe (Plak-o-dont) their large teeth. 
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Giant reptiles 


As far as we know, 
no dinosaurs actually lived | 

in the sea. But their cousins, the giant 
sea reptiles, did. Like the dinosaurs, 
they breathed air and needed to reach 
the surface to take in oxygen. 

Many ancient land and sea reptiles 
died out, but snakes, lizards, crocodiles 
and turtles are still around today. 
Scientists study today's reptiles to find 
out more about their early relatives. 


E TRE i SRE Aine tee te de 
salle ee 


had the best of both worlds. 

A baby Tanystropheus caught 
insects on land. But when 
grown fully, it could catch fish 
from the sea. It used its 
amazing long neck to reach 
deep into the water. Each of 
the 12 bones in its neck was 
up to 30 centimetres long! 


Tanystropheus 
(Tan-ee-stro-fee-us) 


™: 


mee i 
Cae 
V Some of the sea reptiles =, = 


Kronosaurus 
(Krone-o-saw-rus) 


4 Kronosaurus belonged to 
a group of sea reptiles called 
pliosaurs. All pliosaurs had 
huge heads, short necks 
and very long tails. 


Kronosaurus’ skull was 
the size of a big car. 


CaN 
x 
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Edward 


Othniel 
Marsh 


Deinosuchus 
(Dine-o-sook-us) 


Y The first crocodiles 
lived over 200 million 
years ago. Deinosuchus was 


a huge monster that lived in Elasmosaurus 


the swamps. It was bigger (Ee-laz-mo-saw-rus) 
than any crocodile alive Heads and tails 
today. The biggest measured An American scientist, Edward Cope, made 


a model of Elasmosaurus. But it was 
wrong. In 1870, Othniel Marsh showed 
that Cope had put its head at the tail end! 


16 metres from nose to tail. 


eed 


Archelon 
(Ar-kee-lon) 


[>Archelon was a monster 
turtle, four metres long. It 
swam in the seas that covered 
part of North America 100 
million years ago. Its big 
paddles made it a fast and 
strong swimmer. 
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Into the air 


Some reptiles took to the air 250 million 
years ago. At first, they were gliders. 
Their wings kept them up in the air as 
they leapt from tree to tree. The first 
true flying reptiles were the pterosaurs. 
Each wing was a thin sheet of skin 
stretched along the arm and one very 
long finger. Pterosaurs were warm- 
blooded. ‘Their bodies and wings were 
covered with short fur, like bats today. 


A The largest pterosaurs were 
more like small planes than 
birds in size. The biggest was 
Quetzalcoatlus. It had wings 
that measured 12 metres 
from tip to tip. 


Rhamphorhynchus 
(Ram-fo-rink-us) 


[> Most pterosaurs ate fish. 
Rhamphorhynchus scooped 
fish out of the sea, and 

swallowed them whole. 


Dimorphodon 
<1 Coelurosauravus was one (Die-morf-o-don) 
of the first gliding reptiles. Its 
wings grew from the sides, 


held up on long ribs. 


_ Coelurosauravus 
5 (See-loo-ro-saw-rah-vus) 


> Dimorphodon might have 
clung onto cliff tops and 
branches when it rested. Its 
__ clawed fingers and toes 

4 ~ helped it hang on. 
Za ‘ 
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Quetzalcoatlus 
ei becl koe ct-lie) 


q 


— Pteranodon 
LP (Ter-ah-no-don) 


Fly a pterosaur 
Cut two garden canes 
so that one is twice as long 

as the other. Ask an adult to 
cut a notch at the ends of each 
cane. Bind them together with 
string in the middle and around 
the edge, as shown. Lay the 
frame on top of a clear plastic 
bag. Cut round the frame 
leaving a 5cm gap. Pull bag 
taught over frame, fold over 
and tape down securely. Draw 
and cut out a pterosaur and | 


tape to the front of the kite. Clay 
Tie on the string, as shown. (SCs 
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Pterodaustro 
(Ter-o-dow-stro) 


/\ Pterodaustro lived in South 
America. It probably skimmed 
over the water’s surface, using 
its many thin teeth to sieve 
small animals into its mouth. 
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The first birds 


In 1860, the fossil of a feather was found 
in a quarry in Germany. One year | SS the first bade hed 
later, a whole skeleton was found. It had claws on their wings. 
feathers on its wings and tail. It was 150 
million years old, so it had lived at the 

time of the dinosaurs. This first bird was 
given the name 
Archaeopteryx, 
which means 

ancient wing. 


Eoraptor 
(Ee-o-rap-tor) 


<] Reptiles may have 
learnt to fly as they leapt 

from tree to tree. When 
Archaeopteryx chased insects 
it may have flapped its wings 
to soar off the ground. 


A Many scientists think 

that dinosaurs were the 

ancestors of modern birds. 

For example, Archaeopteryx 

is similar to Eoraptor, which is 

the oldest dinosaur we know. 
Roadrunners, which are 

modern birds, have a similar 

shape to Archaeopteryx, too. ; 


Archaeopteryx 
(Ark-ee-op-ter-ix) 


+ Where was the first 
% ». fossil feather fonts oe 


‘* ak AS eu! 
. Os What does. 2 
_ + Archa eopteryx mean? 


Ichthyornis 


es 


V Archaeopteryx had claws 
on its wings. Today, young 
hoatzins have claws on the 
front of each wing which they 
use for gripping branches. 


hoatzin 


Modern birds 
have no teeth but 
the first birds did. 
Ichthyornis was 
a seabird and may 
have lived like a gull. 
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(Ik-thee-or-nis) 


Hesperornis could not fly 
and probably lived like a 
penguin. Instead of flying, 
it slid off a rock, swam 
into the sea, and dived 
down in search of fish. 


Hesperornis 
(Hess-per-or-niss) 
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Dinosaurs disappear 


Dinosaurs roamed the world for 165 
million years. This time is called the 
Mesozoic Era. No dinosaur bones are 
found from after this time. Dinosaurs 
became extinct, which means that they 
died out and disappeared for ever. 

But why did they disappear? 


V Not only did the dinosaurs victims 
die out. Pterosaurs, Ammonites 
and the great sea reptiles 

also disappeared. 


survivors 


Word box 
Mammals are warm- 
blooded animals with hair 
or fur. Baby mammals 
feed on milk from their 
mother’s body. 

Ice ages are times, long 
ago, when ice covered 
much more of the land 
than it does today. 
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PALAEOZOIC ERA 


(We divide time into sections, 
called eras. Dinosaurs lived 
during the Mesozoic Era. The 
Mesozoic Era is split into three 
periods: Triassic, Jurassic and 
Cretaceous. Different 
dinosaurs lived in each period, 
but none lived after the 
Mesozoic Era. 


V A few types of animals 
survived. Insects, fish, frogs, 
birds, mammals and some 
reptiles live today. 
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: “4 f " \1 te = 4 “i ky , y . y : ye % = ae 
eh an a 


Jurassic 
period 


Cretaceous 
period — 


MESOZOIC ERA : CENOZOIC ERA 


Why did they die? 
Nobody knows exactly why Some scientists 
the dinosaurs died. 


$ believe dinosaurs 
were killed when a 
meteorite hit Earth. 
This made a huge 
dust cloud, blocking 
out the sun. The 
dinosaurs may 
have died without | fs 
the sun’s : 
warmth. 


e S -» 
*e ty : 


[>Perhaps they were too 
big. But the smaller 
ones disappeared 
as well. 


Sea 


~?. 


<] Perhaps dinosaurs were 
too stupid to survive. But if 
that were true, why did 
they survive for so long? 


[>Perhaps new 

plants poisoned them. 
But there were other 
plants to eat. 


<] Maybe mammals ate 
too many dinosaur eggs. 
But this would have killed 
the dinosaurs off earlier. 


¢ WHEN DINOSAURS LIVED « After the Dinosaurs 


Mammals rule 


Mammals are warm-blooded animals. 
hegurdave hair or fur eine direst | 
mammals lived side by side with 
dinosaurs, but they did not become 
extinct at the end of the Mesozoic Era. 
They have survived right up to today. 
After the dinosaurs, the mammals 
took over. ‘The first mammals were 
small. Larger mammals developed later. 


V Early mammals lived in forests where they fed Indricotherium 
on leaves and insects. Plesiadapis lived in the trees (In-dry-ko-thee-ree-um) 
like a monkey. Hyracotherium was the first horse. 
The first big meat-eater was Andrewsarchus. 
Andrewsarchus 


Plesiadapis (An-drew-sark-us) 
(Pleez-ee-a-dap-iss) 


Hyracotherium 
(Hie-rak-o-thee-ree-um) 


Barylambda 
(Bar-ee-lam-dah) 


on \ 
| 
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~<Indricotherium was the 
largest land mammal ever to 
~ have lived. It was the same 
weight as five of today’s 
elephants put together. 
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Keeping warm experiment 
Mammals’ fur keeps them 
warm. To see how this works, 
fill two identical jars with warm 
water. Wrap one in a woolly 
cloth, such as a scarf, and 
leave the other as it is. After 
half an hour compare the 
temperatures of the water. 
The woolly cloth acts like 
a fur coat and keeps 

the water warmer. 


Y About 30 million years ago, the climate warmed up 
and grasslands appeared. Grass-eating mammals 


developed to take advantage of the food supply. 


Archaeotherium 
(Ark-ee-0-thee-ree-um) 


Palaeolagus 
(Pal-ee-o-lag-us) 


Poebrotherium 
(Pee-bro-thee-ree-um) 


Brontotherium 
(Bront-o-thee-ree-um) | 


am RS TEI Tk elect Te NE Ne SPT Cr ee am Te Fe DER Pe We TTA WE ae ORD NEE RATED ORL NN ey aes 


Hoplophoneus / 
(Hop-lo-fone-ee-us) 


od RA jweeinty* * 
or aay in Shy bade 


Cynodictis 
(Sine-o-dik-tiss) 


Gomphotherium 
(Gom-fo-thee-ree-um) 


») at 


te 
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Ice age hunters 


Several times during the last million 
years there have been Ice ages. Slowly, 
the warm, dry grasslands gave way to 
snow and ice. Much of Europe and 
North America was covered with ice. 
Many animals grew thicker coats of fur 
to keep warm. Human beings appeared 
two million years ago, and hunted 
animals for food during the Ice ages. 


V The long, thick fur of the Woolly 
— ' mammoth protected it against the cold. 
Smilodon hunted Woolly bison by 
stabbing them with its huge front teeth. 


A lce age people painted 
pictures of animals they 
hunted on their cave walls. 


Woolly 
-. mammoth 


Ice age. Other V// 
animals, such as the _ 
B<_Giant kangaroo and the 
WLLL \ Moa, lived in these 
{ — warmer countries. 


Smilodon kangaroo, 
(Smile-o-don) Australia 


[>Human beings lived in small 

groups. They used animals’ 

skins and bones to make 

clothes and tents. These 
needles kept out the cold. 


<1 Ice age people learned how 
to make fire. For light, they used 
stone lamps which burned 
animal fat. They made tools out 
of stone and bone, which were 
used for hunting animals. 


spearhead 


SLT ASTD Pe 


Make a Woolly mammoth 
Draw the outline of a Woolly 
mammoth. Colour in the tusks, 
toes and eyes. For its fur coat, 
stick on pieces of reddish- 
brown wool. 
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Discovering dinosaurs 


We have known about dinosaurs for less 
than 200 years. Huge bones were found 
before that, but people thought they 
were the bones of dragons or giants. 
Gradually, scientists realized that the 
bones were all that was left of animals 


which had died long ago. ‘The bones 
had gradually turned to stone and 
become fossils. 


[>This Woolly mammoth was 
frozen solid thousands of 
years ago in icy Russia. The 
ice preserved the mammoth’s 
flesh and woolly coat. 


Word box 
Laboratories are 
special buildings 
where palaeontologists 
can study fossils. 
Microscopes are 
instruments that help 
scientists to look at 
objects more closely. 


/\Some fossils show us more 
than bones. This spider got 
trapped in sticky resin on a 
tree. As the resin hardened, 

it turned into amber and 
preserved the 

whole spider. 


A Animals such A\lts flesh rotted AThe mud and A Much, much later 
as Diplodocus away and it was sand slowly became a lucky discovery is 
died 150 million buried in layers rock. The bones made and the fossil 
years ago. of sand and mud. became fossils. is carefully removed. 
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: Be a palaeontologist i 4 
; Draw some dinosaur _ ‘Findthe answers 
: shapes on stiff card. i So Side q 
: f at Is amber‘: o 
; ae Cut them out, then cut | ; ty 
: c~l each into five pieces. ' Why are maps drawn 4 
Bury the pieces in a tray | | ofbone sites? 
f dry sand. Usi a, ‘oo 
Bee on Oulaes ~ What are bones covered 
brush, uncover the pieces : ne to protect the ae 


and put the dinosaurs 
back together. 


Y Palaeontologists look 
for dinosaurs in rocks of bulldozers dig into the rock small brushes are used 
the right age to clean the fossils 


. ee , sey. ane Pe tee 
wy \\ ae me! = Son An 

uh A > ee ed PAR, feos 
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ne, 


maps are drawn to show the fossils are covered with the fossils are numbered 
where the fossils lie plaster to protect them and taken away for study 
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Building a dinosaur 


aR RE ES ON A, A Poe RIN NN AA FE Pemonniny 


Dinosaur bones are taken to Build a model dinosaur 
a laboratory to be studied. Draw large outlines of the dinosaur’s 
Masry: ; body and legs onto stiff 
Scientists carefully work ko 
; card, using the shapes 
on the bones to clean and chow Rem acide cat 
protect them. This may ql them out and colour in. 
take years to do. If enough Ly Neel Cut slits in body and 
bones are found, a whole ee ee 
Pct cc micron etodethar model together by pushing leg slits ; 
Sa ae y ; g ; into body slits. 
This is like fitting 
together a huge 
and complicated a G/ | 
jigsaw puzzle. <a 


ate yee ree 


TET PY aaa ESSE Dalat PE 


A Scientists remove A The bones AThe bones are put AA model is made 
the protective plaster § are cleaned under on a frame, to make to show what the 
cases with saws. a microscope. a whole skeleton. dinosaur looked like. 


[>Then, the dinosaur 
is ready for people 
to come and view it. 
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j My Boby 


One person, one body 


Adults and babies, boys and girls are 
all human beings. ‘Their bodies are 
made the same way, but they are all 
different. No two human beings look 
exactly the same. People who belong 
to the same family are more alike than 
other people. Twins are most alike. 


al a 


i 


" 


<JIn a family, people often 
look alike. Children and their 
parents may have hair and 
eyes that are the same colour. 


V This is a family tree. It 

shows three generations of the 
same family. A generation is 
people of about the same age. 


Word box 

Human beings are the 
vast, world-wide family of 
men, women and children. 
Generations are humans 
of about the same age. 
Grandparents are one 
generation, parents the 
next and children the next. 


brother sister . brother cousin 


My Boby P 


oe 


<] There are human beings 
almost everywhere on Earth. 
They are of many sizes, 
shapes and colours. Human 
bodies all work in the same 
way, but they are all different. 
No one else is exactly the 
same as you. 


Tweedledum and Tweedledee 

Tweedledum and Tweedledee are characters in 
Lewis Carroll’s story, Alice Through the Looking 
Glass. They were identical twins who looked so 
alike that Alice could not tell them apart. 


A The colour of our hair and 
skin, the shape of our eyes, 
ears, nose and chin all make 
us look different from one 
another. The shapes of our 
faces make us different too. 
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A body for living Make a moving body oe 


- Draw two arms, two legs 
The body 1s like a clever machine that © anda body shape onto 


| 
can do lots of things. It can laugh, cry, —__°9"d. Colour them in and 
talk, run, think, work and play. The ' cutthe PeUs ian 
‘ > wool forhair. Useahole  } 

body has adapted, or changed, to live in 
different places. But there are times the body joints, as shown. 
; 

z 

; 


} 
4 
punch to make holes in 
{ 
; ee 
when our bodies cannot adapt. | Join the body 
t 
} 


We need special equipment parts together 
. ith split pins. 

under the sea, in the sky Ne ee 

and in Space. 


punched 


V There are so many things 
that the human body can do. 
What are the people doing in 
this park? 


My Boby 


Can you find? 
1 hang glider 5 submarine 
2 swimmer 6 mountain 
3 scuba diver 

4 Space shuttle 


Clothes help the body to 
stay warm in cold places. 
The more clothes you wear, 
the warmer you are. 


[>>When we play some sports, 
we wear special clothes such 
as a helmet and pads to 
A\n hot countries, youdonot __ protect our bodies. 
need warm clothes. But you 
do need to cover your body, 
to protect it from the sun. 
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Body parts 


Your body 
Your body is a wonderful 
machine with many parts. 
Each part has a special 
job and all the parts work 
together to keep you 
healthy. Like all machines 
your body needs fuel — 
food and drink. The 
oxygen you breathe in 
from the air helps turn the 
food you eat into energy. 
This energy allows you to 
play, work, think and 
grow. Exercise is 
important. It helps you to 
feel fit, look good and stay 
healthy. It also 
strengthens your muscles 
and helps to keep the 
blood flowing throughout 
your whole body. 


The human body is made up of 
different parts. At the top is a head, 
with hair on it. The head 1s on a neck. 
Below that is a torso. This is the middle 
part of the body. We have two arms 
and two legs that are joined to the 
torso. Arms and legs are also called 
limbs. These parts of the body help it 
to do different things. 


Superman 

Superman is a story character. 
He is very strong and can fly 
faster than any aircraft. He has 
X-ray vision, which means he 
can see through anything. He 
uses his special powers to 
help others in the world. 


V We have feet at the bottom 
of our legs. Our feet are flat so 
that we can stand on them 
and walk upright. 


Word box 
| Torso is the main part of 
the human body, to which 
the head, arms and legs 
_ are attached. 


Limbs are the arms-and A Hair protects our head. 
legs of human beings and 


other animals. 


It helps keep it warm in 
winter and stops it from 
burning in the summer sun. 
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[> Our head is on our neck. 
What are you made of? The neck bends and turns. 
Most of your body is This means that our head can 


water. The rest is a move up and down and from 
mixture of chemicals. The , : 
side to side. 


water and chemical mix is 

arranged in tiny things 

called cells. Cells make 
up your skin, muscles, y 
nerves, bones, blood and 
all the other parts of your 
body. Cells are so small 
they can only be seen by 
using a microscope. 
Although all the cells have 
things in common they do 
not all look the same. 
There are several hundred 
different kinds of cells in 
the body. The smallest 
cells are red blood cells. 
They carry food to all the [>We move on our legs. 
other cells in the body. They are long and strong. 
Legs let us stand upright 


and walk, run and jump. 


ay: 


aN <1 Our neck, arms and legs 

» \ are attached to our torso. This 
is the largest part of the body. 
It can twist, turn and bend in 
the middle. 
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- “Simon Says” game 

Y Our arms can bend and _ One person is Simon. Simon 
stretch. We use them to reach faces the other players and 
forthingsand —_ says, “Simon says pat your 
3 use our ~ head” (or similar). The rest 

a 7 2, hands to copy. If Simon says, “Pat 
= : holdthem. — your toes” without “Simon 

| says” first, the rest stand 
still. Anyone who moves is 
out. The last person left is 

Simon next time. 


acti 
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The skin 


Skin covers the whole body. It keeps the 
parts inside us safe. Skin 1s tough, but it 
ean alse beanurt: Lt.can,be burned,.cut 
or bruised. If skin is broken, it will bleed. 
Skin is not always the same colour. A Pimihett jeer cast. 
brown colouring, called melanin, helps BA ine ee mien petgh 
protect the skin from sunlight. Black skin | gnq smatholes: Hairs grow 
has more melanin than white skin. through these holes. 


/\When you look at skin 


freckles 


eine oh 2 Sa 


AFreckles and moles are 
patches of extra melanin on 
the skin. Freckles can come 
and go, but moles stay. 


A Skin may be burned by the 
sun. It goes red, then peels 
off. Skin can be protected with 
sunscreen creams. 


[>Sometimes our skin changes 
colour. We may go white if we 
are frightened and red if we 

are embarrassed. 
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VA bandage keeps the wound _ema : 
clean. The blood dries up and » a 
new skin grows. 


rT 3 oa 


A lf you fall down, you A The graze can be 
4 z eet 
sometimes break your cleaned with a ald call 
skin, or graze it. Grazed disinfectant to get rid Neh Ey | 
skin bleeds. of dirt and germs. Lemme Ge 


Y Marks appear on our 
skin when it is hurt in any 
way. These marks have 
different names, 
depending on what 
caused them. They look 
different too. 


/\ Every person in the world has 
their own special fingerprint pattern. 
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' Make fingerprints 
a a | ' Lightly rub a thin coating of 
LO lipstick onto your 


| pails blister : fingertip. Press the 

| v fingertip on a piece of 
paper. It will leave a print. Do 

the same for your friends. 

Now look at the prints through 

a magnifying glass and see 

how different they are. 
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Hair and nails 


We have hair all over our bodies, except 
for our palms and the soles of our feet. 
A lot of this hair is too fine to see easily. 
Hair grows thickest on our heads. 

Nails protect our toes and fingertips. 
Our hair and nails are both made from 
a substance called keratin. 


j ae: r a8 
PLM SA al AG) 


skin 

| | | Ss Rapunzel 
4 : { ad = J (A story by the Brothers Grimm) 
| [ ' | A witch shut Rapunzel in a 
tower. A prince climbed up 
her long hair to rescue her. 


| | \ 
My muscle <1 You see only part of the 


hair. The rest is under the skin 


1 @ ! i : 
} j and is called the root. When 
a us SS —— . = you are cold, alittle muscle 


pulls the hair upright. 


root 


. Ps a 
oN AGS ‘ \ 
. ‘ O@ > y 
nail <J Our fingernails and 58 : 
toenails are made of Be 


hard keratin. Under 
the nail, there is 


; straight 
Eo soft skin. Under the i 
| skin there is bone. 77 
cA : A Some hair grows straight, some grows 
Cry wavy and some grows curly. It comes in : 
*  - — bone lots of different colours too. 


—_—SeeeSSFSsSsSsfsee 


/ 
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Muscles 


Our muscles are under our skin. We use 
muscles whenever we move. Muscles are 
joined to our bones. They move by 
becoming shorter or longer. Muscles 
move every part of the body, not just 
the bones. Our face muscles move our 
mouths. Our chest muscles 
help us to breathe. 


[>We have more 
than 650 muscles. 
There are muscles 
in every part of our 
body. 


\ 7 
How many muscles do we 
use whenwesmile? = 
A : Pa Fe da ‘a 


What makes muscles 
grow strong? 
a rh : i F if 


Ae i! A 


AThe muscles in our face 


help us smile, frown, wink and 
chew. When we smile, we may 
use fifteen different muscles. 


/\ Muscles grow bigger and stronger with 
exercise and training. Athletes and 
people who play sports often 


have strong muscles. 
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Bones and joints 


There are.over 200 bones in your body. 
‘Together, they form the skeleton. Bones 
support the body and give it shape. 
They also protect the soft organs inside 
the body. ‘The places where the bones 
meet are called joints. Bones are very 
strong, but they can break. 
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humerus 


ribcage 


[> As you grow up, your bones 
grow longer and thicker. This 
means that you grow taller 
and heavier. 


collarbone 


shoulder blade 


breastbone 


hipbone 


kneecap 


<] Part of 

your nose is bone, 

but not all of it. The tip 
is made of something 
called cartilage, which 
is softer than bone. 


fibula 


A Our knees, spine, shoulders and elbows are 
some of the joints where bones meet. Some 
bones fit together, others slide over each other. 


A Bones may break in a fall. A 


broken bone is called a fracture. 


AA doctor X-rays the 
bone to see the break. 
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Make a scary 
skeleton costume 


Draw bone shapes, like 
the ones below, on a: 
large sheet of white 
paper. Cut them out. 
Safety pin the bones to 
a black T-shirt and black 
leggings. Then put the 
clothes on. When you 

lift your arms and legs 
the skeleton will move. 


- 


cod 


E- 
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A Plaster holds the bone straight 
while it grows back together again. 
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Body organs 


There are soft parts called organs inside 
your body. They are protected by the 
bones and skin. ‘The organs include the 
brain, lungs, liver, heart, pancreas, 
kidneys, stomach and intestines. Each 
of the organs has a special job to do. oF: , 
The brain tells all the other organs Oe en ee 
because it tells your body how 
what to do. Together, they help the to work. It controls all the 


body to work properly. other organs. 
[>The brain is in the head. 
Other organs are in the brain 


torso, the main part of the 
body. They are all different 
shapes, but they fit together 
very neatly. 


may 


the lungs are 
in the chest 


the heart is on the 
left side of the chest 


the stomach is in the 
middle of the torso 


the liver is below 
the lungs 


- the intestines are 
in the lower part 
of the torso 


the two kidneys are 
round the back 
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A The heart pumps blood A The food we eat goes down 
around the body. into the stomach. It turns the 
food into a pulp before it goes 
into the intestines. 


AWe breathe with our lungs. 
They take air into the body. 


pancreas 
‘ ATwo kidneys help to get rid 
AThe liverand pancreas help AThe intestines pass liquid of the waste from our blood 
us to digest our food. food into the blood. and produce urine from it. 
The Wizard of Oz 


(A story by L. Frank Baum) 


In The Wizard of Oz, Dorothy 
meets some characters who 
have organs missing. Tin Man 
has no heart and Straw Man 
has no brain. In this picture 
from the film, you can see 
Dorothy and Straw Man on the 
yellow brick road. They all 
travel along the yellow brick 
road in search of the Wizard, 
who they hope will help them. 


eye 
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How are we made? 


The body is made of lots of tiny living 
parts called cells. Before we are born 
we all begin as one cell inside our 
mother's body. A baby grows in a 
place called the womb. Genes are 
parts of the cell that tell it how to Avery BasW id RARER 
grow. Every baby has genes from man and a woman. They are 
both the mother's and father's cells. called its parents. 


sperm tube 


testicle 


penis 


A These are the organs which a woman has to A These are the organs which a man has to 
make a baby. The ovaries produce eggs. make a baby. The testicles produce sperm. 


AAsperm enters anegg. This + ATheeggsplitsintotwocells. A\lt goes on splitting and 
makes the baby’s first cell. It will then split into four. grows bigger and bigger. 
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[>A doctor or a special nurse 
called a midwife checks that 
the baby is growing properly 
in its mother’s womb. A 
scanning machine shows the 
baby inside her. 


<J Sometimes a mother has 
two babies from one egg. 
They are identical twins. 
Identical twins are two boys 
or two girls who look just like 
each other. 


[>A mother may also have 
twins from two eggs. These 
twins are not identical. The 


Children do not grow up to 
look alike. 


Word box 

Cells are tiny living parts 
that make up our bodies. 
Genes are the instructions 
in cells that decide how 


living things will develop. 
<] Sometimes a mother may Womb is the place inside 
have three, four, five or six the mother where a baby 


babies. This is very rare. Itis eee RAIN NRle tase) tt 


called a multiple birth. 
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Nine months for a baby 


The baby grows in a bag of warm V When a baby is about three 


ligiid in'the mother's wombIt getsall months old itlooks iKomhis. 
This is a life-size picture. 


the food and oxygen it needs from its 
mother's body, through a tube called 
the umbilical cord. After nine months, 
the baby is born. ‘The mother may 
give birth in a hospital. 


a sperm enters an egg to make 
the first cell of the baby 


at one month, the baby 
is no bigger than a pea 


at three months, the baby 
is about 6cm long 


at four months, the 
baby can move about 


at six months, at seven months, 
the baby can it opens its eyes 
hear sounds and kicks strongly 


at five months, it 
sucks its thumb 
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<JWhen the baby is ready to be born, the 
mother may go to hospital to give birth. Her 
muscles help to push the baby out. Usually 
the baby comes out head first. 


AThe doctor or midwife helps the baby to” 
come out. The baby takes its first breath and 
cries. It does not need the umbilical cord after 
it is born, as it can get food and air from 
outside. So the cord is cut off. 


at nine 
months, it 
is ready to 
be born 


/\When the umbilical cord is cut, it leaves a 
can taste things scar. This becomes our navel, or bellybutton. 
Bellybuttons can be several different shapes, 
depending on how the cord was cut. 


at eight months, it 
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Growing up 


It takes a long time for a baby to grow 
up. As it grows, it changes. Human 
beings keep changing all their lives. A — 
new baby cannot look after itself, but it 
learns quickly. It becomes a child, then 
a teenager, then an adult. Adults may 
work and have children of their own. 
Then they become older. ‘Their bodies 


start to get tired, and they do less. Peter Pan 
(A story by J.M. Barrie) 


Peter Pan was not like other 
boys, he could fly and never 
grew any older. 


<] New babies need a lot 
of care and love. At first, 
they sleep a lot and cry 
when they are hungry. 


“ 


V As babies grow, 
they do more and 
more things by 

themselves. First they 
crawl, then they walk. 


ickly, especially 
through play. 
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AChildren go to 
school. They do 
lessons, play games 
and make friends 
with other children. 


[> Teenagers grow 
into adult men and 
women. They can 
start work. There 
are lots of different 
jobs for them to do. 
They can also start 
a family. 


[>When they grow 
older, people retire, 
or stop work. Now 
they have time to 
relax and do things 
that they enjoy. 
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[> Children become 
teenagers. They are 
no longer children, 
but not yet adults. 
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Seeing 


The senses are ways that help us to 
know what is happening around us. | 
Seeing is a sense. We see with our eyes. 


Light comes into our eyes. It sends pupil 
messages to the brain that then tells us 
J AThe pupil is muscle 
what we see. ; the black circle in 
Our cyes are protected by eyelids the centre of our eyes. It takes 
and cleaned by tears. in light. Behind it are the lens, 


retina and nerves. 


[>The eye has muscles ; 
attached to it, soitcan move > 
up and down and sideto side. 


<J Every time we blink, our 
eyelids spread tears over our 
eyes to keep them clean. 


<JIn bright light, we need dark The Emperor’s New Clothes 
glasses to protect our eyes (A story by Hans Andersen) 

against the glare. The Emperor was tricked into 
wearing no clothes. He was 
told his new clothes were made 
out of special cloth that fools 
could not see. Really, no one 
could see the clothes. 


[> Not everyone can see well. 
Sometimes we need help to 
make our sight better. That is 
why a lot of people wear 
glasses or contact lenses. 
These improve the eyesight. 


A\When it is dark, our pupils 
grow larger. They do this to let 
in more light. This is to help us 
see better. 


\Y’ Some people cannot see at 
all. They are blind. Some blind 


people have guide dogs to 
help them find their way. 


A In daylight, the light is 
bright. Our pupils do not need 
to let in so much light, so they 
become smaller. 
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glasses 


contact lenses 


A Opticians look after people’s 
eyes. They have special 
instruments to find out if 
anything is wrong. They can 
see through the pupil to the 
retina at the back of the eye. 


Word box 

Senses are the way we 
see, hear, smell, taste and 
touch the world around us. 
Nerves carry messages to 
and fro between the brain 
and the different parts of 
the body. 


aphe 
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Smelling 


We use our noses to breathe and to 
smell. Smells float in the air. We smell 
things when we take in air through our 
noses. Smells are invisible, but our noses 
send messages to the brain, which tells 
us what they are. 

Smells come from many different 
things around us. Some smells are AW 
nice, some are not. Our sense of back of ournces hervantan 
smell also helps our sense of taste. the brain about it. 


<| There are some > <J If our nose is 
special doctors who ‘> y blocked and we 
look after people’s - cannot smell 
r 4 noses, ears and things, it is hard 
, throats only. to taste them. 


Can you find? 

1 cheese 4 car exhaust 
2 flower fumes 

3. soap 5 scent 


Find the answers 


What do we use” 


the nose for? »\ 


not pee smelisae™ ; 
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Tasting 

We taste things with our tongues. 
There are thousands of little bumps 
all over the tongue called taste buds. 
Inside them are nerves that send 


messages to the brain about what we 
are eating. There are four main types 


_of taste: sweet, salty, bitter and sour. rape Reese re ual He nel: 
; : are good at picking u 
Each is tasted by different parts of the Dy spay: 
: different tastes. There are 
tongue and mouth. The tongue is also foste'bude at thevronteneer 
able to feel heat, cold and pain. and sides of the tongue. 


A The front 


of the tongue tastes A The sides taste AThe sides also taste AThe back tastes 
sweet things mainly. salty things. sour things. bitter things mainly. 
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Try tasting without smelling 

Put water in four cups. Add salt to one, 
lemon juice to another and sugar to 
another. Leave the fourth. Ask a friend 
to hold their nose and taste them. See 
if they can tell the difference. Without 
smell, they should all taste the same. 
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Hearing 


tinybone — 


We hear sounds all the time. They tell 

us about the world around us. Sounds 

are vibrations in the air. We cannot see 

them. We hear sounds through our ears. 
We can only see a part of the ear, 

the part that is outside the head. The 


ak: A Sounds make the eardrum 
rest of the ear is inside the head. 


move. This makes three tiny 


Some people cannot hear very well. Banks nbldeabaniieaiee 
People who cannot hear well are deaf. _ the message to the brain. 
acomtmetm nearing 


V There are all sorts of 
different sounds around 

us. Builders need to wear 
earmuffs to protect their 
ears from very loud sounds. 


<1A hearing aid helps people 
who cannot hear very well. It 
is a small machine which goes 
into the ear and makes 
sounds louder. 


Helen Keller 
Helen Keller could not hear, speak or see. 
She learnt to listen to people by placing her 
fingers on their lips and 
throat and feeling the 
vibrations that their 
voice made. 
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Touching 


When we touch things, we can feel 
them. We can feel heat, cold, pain, 
softness, hardness and sharpness. Nerves 
just under the surface of the skin help us 
to feel things. They send messages to 
the brain about what we touch. We can 2 , mE: 
feel best with the tips of our fingers coeur one peeks 
because that is the place where we have the things we touch. Nerves end 
the most nerves. just under the skin surface. 


Y This blind person can read 

and write Braille, by 
using her sense 
of touch. 


A Pianists use their sense of 


/A\When we hold a drink of hot touch to control sound. They 
cocoa we can feel the heat can play softly or loudly 
through the cup. depending on the pressure. 


Feely game 
Put some objects in a bag. 
They should all feel different. 
Ask your friends to put their | 
hands in the bag and feel (> 
them. They must guess 
what the objects are by 
touch alone. 


Alf we touch a thorn wefeela a 
sharp prick on our fingers. TE ae neve hasinniaceutbitaccanmaiascentdaaae 
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Breathing 


We need air that contains oxygen to 
stay alive. The lungs take oxygen from 
the air we inhale, or breathe in. They 
also exhale, or breathe out, used air. 
Blood takes the oxygen from the lungs 
and carries it to the rest of the body. 
The lungs work very hard. Every day 
we take about 23,000 breaths! 


A. When you inhale, or breathe 
in, air goes down the windpipe 
into the lungs. Blood in the 
lungs collects oxygen and 
takes it around the body. 


A Exercising in fresh mountain 
gir is good for us. The air i 

Inhale is what we do g : u 

when we breathe in. The cleaner than in the cities 

lungs become bigger and where there are often fumes 


the air rushes in. . ‘ 
Exnaloisnatiwe do from traffic and factories. A Blood also carries used air 


when we breathe out. The back to the lungs. When you 
lungs become smaller, exhale, or breathe out, your 
pushing the air out again. ’ 

lungs push used air back out 
| through your nose or mouth. 
—_—} Oe Ee ee 
324 


Body Works « My Boby 


The Three Little Pigs 

(An English folk tale) 

Three little pigs each built a 
home. The first built a house of 
straw. The second built one of 
twigs. The third used bricks. A 
wicked wolf blew down the first 
two houses. But his lungs and 
breath were not strong enough 
to blow down the brick house. 


<JIt is impossible to stay 
underwater without a snorkel 
or air tank, because there is 
no air to breathe. Most of us 
need to breathe at least 20 
times a minute. 
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Biow football game 
Make two goal posts with straws, using plasticine as 3 
shown. Place one at each end of a table. Make a 
scrunched-up paper ball. Each player chooses a 
home goal. The idea is to blow the ball into the other 
player’s goal. Each goal scored earns one 
point. Play for five minutes. 


FDOT Stat ae 


The winner is the one with 
the most points. 


pte oe 
Oe ae 


/\ People who have asthma 
may use an inhaler to help 
them to breathe. Their air 
passages are narrower than: 
usual. This causes noisy 
breathing or wheezing. The 


inhaler puffs or squirts a drug 


which makes their air 
passages wider, so they can 
breathe more easily. 


‘9 
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Talking 


We can talk, shout, laugh and sing. 
The sounds come out of our . 
mouths. They are made by vocal 
cords in our throats. We move our 
tongue, lips and jaws to form words. 
Sometimes we do not need words 
to show how we feel. We use our 
bodies instead. Our faces, hands stretchy hops Theaters 
and the WAY EWCATOVG: all give breathe out moves them. This 
messages to other people. makes sounds. 


A Our vocal cords are two 


[>The way people stand and 
move, the movements of their 
hands, and the looks on their 
faces all show how they feel. 
This is called body language. 


Can you find? 
1 happy > es 
2 sad L/ eos q 
3 playful &. Kay 
4 silly 

5 teasing - 
6 angry 

7 tired 

8 proud 

9 worried 
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A Singing is one way that we use our voices. 
Their sounds make music. Most people can 
sing, but some are better than others. 
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[>The harder we 
breathe out, the 
louder our voice is. 
We can feel our 
throat move when 
we are singing. 


<1 Some people 
cannot speak. 
They use their 
hands to make 
sign language 
instead. 
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Guess how they feel 
You can often tell how people feel by the 


expressions, or looks, on their faces. Look 
at the faces below. Try and decide what 
these people are feeling by the way they 
look. Ask your friends what they think. 
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blood from blood from 


Blood supply the body ( 4 A | : : the lungs 


Blood flows around the body through 
thin tubes called veins and arteries. It 
carries oxygen from the air we breathe 
in and goodness from food that we 
eat. It also helps to fight germs. The 
heart is a hollow muscle that pumps 
blood each time it beats. It 
must be strong enough to 
send blood to every cell 
in the body. 


A One side of the heart 

receives blood from the body 
heart and sends it to the lungs to 
collect oxygen. The other side 
receives blood carrying 
oxygen back from the lungs. 
This is then pumped around 
the body. 


artery 


<1 The heart 
beats about 70 
times each minute. 
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Make a stethoscope 

A doctor uses a stethoscope to listen to patients’ 

heartbeats. To make your own stethoscope, push a 

piece of tubing over the end of a funnel, as shown. 

Hold the funnel to your 

patient’s chest and put 

the tubing near your ear. 

You will be able to hear 
their heartbeat. 


A\When you cut yourself, the 
white cells attack any germs 
that get in and platelets rush 


DP OO a EAI ILL LP AION, PE POSTAGE PEO 
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to plug the cut blood vessels. 


ore 


blood clot scab 


white cell platelet 


Vd 
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[> Blood contains red cells, 
white cells and platelets in a 
liquid called plasma. Red cells 
carry oxygen and white cells 
help fight germs. Platelets help 
the blood to clot. 


pO) © 


AA sticky clot is formed. This 
hardens into a scab that 
protects the wound. 


healed cut 


red cell 


wn 


What dogs ascab do? ° 


SA 
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~~ 
\ 
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\ /\As the wound heals, new 
skin grows underneath. This is 
pink when the scab drops off. 
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The nervous system 


Nerves all through our bodies take 
messages from our senses to the brain. 
‘This is called the nervous system. 
The brain is the most important 
part of the body because it tells 
it how to work. It helps us to Sa 
feel things and to think, learn 
and remember. Part of the brain 
also helps us to balance. 


Y Your brain helps you to V Your brain helps youto VV It helps you to learn 
think and concentrate. move at different speeds. how toswim. 


V It helps you to keep V It helps you to walk 
your balance. and to talk. 
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Play the memory game 
Ask a friend to put ten 
objects on a tray. There 
could be a watch, a cup, 
a pen, a coin, a book and 
so on. Look at the tray for 
one minute, then cover it 
up. Write down all the 
things you saw. Can 
you remember every 


single one? /\ Sometimes the nervous 


system reacts very quickly. 
This happens when you are in 
danger of hurting yourself. 


\ 
spinal cord 


[>Messages from our senses 
pass through the nerves to the 
spinal cord. This is a thick 
bundle of nerves down the 
middle of our backs. It carries 
signals to the brain. Then the 
brain sends messages along 
other nerves that tell the body 
what to do. 


SOFT es. 
Fd 


re se 
ipo cae 


pe ge meters NOOSA TT 


‘When you touch something 
sharp, your hand will jerk 
away. You do not have to 
think about it. This is called a 
reflex action. 


<]When you learn something, 
the brain stores it so that you 

can remember it another time. 
This is called memory. 


opi 
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in the same way. When you 


a tube into the stomach and 
then into the intestines. On 
the way, the 


out of the food. 
This is called 
1) digestion. 


<] Food goes down 
the gullet to the 
stomach, which 
mashes it up. Then it 
is squeezed along the 
intestines. It passes 
through the intestine 
walls into the blood. 
Solid fibre passes 

X through as waste 
when all the goodness 
has been taken out. 


gullet 


stomach 


Sow eee (ea CE 


a 


small 
intestine 
large 
intestine 


Eating for energy 


We eat food because it gives 

our bodies energy. People eat 
many different kinds of food, 
but our bodies use everything 


swallow food, it moves down 


goodness is taken 


“O | The Magic Porridge Pot 4 
A story by the Brothers Grimm) i 
tA lady gave a tired, hungry girl ; 

a magic pot and told her magic A 


words to make the pot cook 
delicious, nourishing porridge. 

But when the girl’s mother used | 

_ the magic pot she forgot how to Re” 
stop it. The porridge flooded : 
the whole village! When the girl a» 
} \. 9 stopped the pot, they had to 
f) eat their way into their home! 


A ln different parts of the world, people eat 
different types of food. All of it gives the body 
the energy it needs to live. 


Getting rid of waste 


As your body works, it makes waste 
products. ‘The body has to get rid of 
them. It does this in several ways. We 
exhale, or breathe out, used air from 
our lungs. When we sweat we get rid of 
salt and other waste. We go to the toilet 
to get rid of urine from our bladders 
and solid waste from our bowels. 


Our waste 

We have to go to the toilet 
to get rid of urine and solid 
waste. When our bowels 
are full we get rid of solid 
waste. When our bladder 
is full we get rid of urine. 
The bladder can store up 
to three quarters of a pint 
of liquid. If we drink a lot 
our bladders fill up 
because the body does 
not need most of the 
water. If we drink less, or 
lose a lot of water from 
sweating, the kidneys 
make less urine. 


[> Sweat is a liquid that comes 
out of our skin. It gets rid of 
waste and cools us down. 
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Blood flows through the 
kidneys. The kidneys take 
water, salt and other waste 
from the blood. This waste is 
turned into urine and stored in 


a pouch called the bladder. 
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Healthy eating 


Your food should give your body 
what it needs to keep working. This. nee 
is called nutrition. There are four 


What are 5 | “’ What does 


main groups of food, called proteins, the four ) Vitamin c 

: 7 do? 
carbohydrates, fats and fibre. Your yp oy nt 
body needs food from each group \ food? 


and water to drink. It also needs the 
vitamins in food. 


oes 


A Fats such as 
butter, milk, cheese 


A Proteins such as 
meat, eggs and 


beans help and oils store 
thebodyto io NS energy for 
stay strong. _ | the body to 
A Carbohydrates such as use later. 
bread, pasta and rice supply 
energy for the body. 
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AVitamin B comes from 
these foods. It gives energy 
and healthy skin. 


A These fruit and 

vegetables give us a lot of fibre. 
They also give us Vitamin C 
which helps us recover 
from illness and injury. 


AVitamin A comes from these 
foods. It gives us good 
eyesight and healthy skin. 


AVitamin E comes from 
these foods. It helps the 
body’s cells stay strong. 


A Vitamin D comes from these 
foods. It helps us to grow 


properly. 
Saas piss AVitamin K comes from these 
—-=- bit d) foods. It stops us bleeding too 
Keep a food diary much if we get a cut. 
Every day for a week, write 
~ down what you eat for 
breakfast, lunch and tea. 1 Word box 
Then look at the pictures on _<~_ | MOOS - ne se He) 
: << _ eating and using the food 
_ this page. Are you eating seazeies for growth, energy and 
i something from every igs | keeping our body working. 
- food group each day? 4 SS //7\ _ Vitamins are found in 
; i ae ms ~ SAji™ ~—_—s food. Our body needs 
| What sort of foods do ——— aN: «| them to stay heathy. 


ou eat most? 


j Y 
ae Sidi COST OP ta a Fade at 4, cree ue NPN Dk 4 uy 4cnney bn 
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enamel 
Teeth fan 


We bite into food and chew it with our 
teeth so it is easier to swallow. Our | 
teeth are different shapes and they do | 
different things. ‘Veeth are fixed into our 
jaws, but they can come loose. Children 
lose their first teeth and grow another, 
larger set. If we do not brush our teeth, 
they will rot, or decay. 


A The outside of the tooth is 


is the pulp. Roots hold the 
tooth in place in the jawbone. 


The Tooth Fairy 

Some people say that if you 
lose a tooth, you should put it 
under your pillow. Then the 
Tooth Fairy will come and take 
it away. Sometimes the Tooth 
Fairy leaves money in 
exchange for the tooth. 


AThe sharp incisors at the front 
are for cutting food. Pointed 
canines at the sides tear it. Big A Molars crush like a 
molars at the back crush it. hammer. 
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ose 


[>When we are about 
six years old, our first 


fall out. Larger teeth 
grow underneath. 


<| The dentist looks after our teeth. If he finds a 
decaying tooth, he removes the decay and fills 
the hole with hard paste. 


ae 
Make an eggshell decay 

- Ask an adult to hard boil an egg. Put it 
in a cup of malt vinegar. Leave it for a 
day, then see how much of the shell 
has been eaten away 
by the vinegar. This 

- is what fizzy drinks 
and sweets do to 


your teeth. 


Pda, CO TES RI YO IPT AYO ye 


NU HG? @ 
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A.Some people wear a brace or a plate to é 
make crooked teeth straight. 


A.Brush your teeth for ABrushupanddown AThen brush up and A Always brush with a 
three minutes. the front of your teeth. down the back. circular movement. 
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Healthy life 


If we want to be healthy, we should 
always look after our body. It needs to 
be kept clean. The skin gets dirty, so we 
should wash every day and change our 
clothes too. 

Plenty of exercise is good for most 
people. Sports and games help our 


ATo keep 
clean, it helps to change our 
clothes when they are dirty, 


bodies to grow stronger and fitter. and put on clean ones. 


AWashing in soap and water + =A Washing our hair keeps it A Blowing our noses gets rid 
helps get rid of germs. clean and shiny. of dirt and keeps it clean. 


Find the answers 


F ¥ - 
4 Nametwo — ie 
mountain sportsand 


two water sports. 


Why do FG 
A Clean your ears gently. A Toenails must be cut, or MWe wash y 
Never use sharp objects. they will grow too long. 


28 A % 2° =e 
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[>In very high mountains 
there is nearly always 
snow. This means that in 
these places people can 
enjoy sledging and skiing 
for most of the year. 


<J Running is a very popular 

sport. It makes all the muscles 

in our bodies stronger. If we 

do it regularly, we will be fitter 
and will not get tired or 
out of breath. 


[>Water sports are activities 
that we do in the sea or in. the 
swimming pool. Swimming 
and diving are water sports. 
We can also float in the water 
or do exercises. 


Teer eae 
aig’ 


<] Whichever sport we 
choose, we have to follow the 
rules and concentrate to do 
well. When we play in a team, 
we should think of others, so 
that everybody has fun. 


3139 
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Sleep 


We all need to sleep. Sleep allows 
the body to rest and gain strength , 
after a busy day. Most children 
sleep for about twelve hours every 
night. Babies need even more sleep, 
because they are growing very 
quickly and this makes their bodies 
tired. Adults need less sleep as they 
are no longer growing. If we do 
not have enough sleep, we may 
become grumpy. 


Fig « ees 
< 


AWhile you are asleep, your 
body keeps working slowly. 
Slowing down helps it to rest 
a little and grow strong. 


[>You do not lie completely 
still all night, but change 

position many times. If you 
were to lie in one place, you 
would ache in the morning. 
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Sleeping Beauty 
(A story by Charles Perrault) 

A wicked witch cast a spell on 
Sleeping Beauty just after she 
was born. Years later, having 
pricked her finger, she and 
everyone in her castle, fell 
asleep. One hundred years 
passed before a prince kissed 
her and broke the spell. They 
fell in love and got married. 


/\While we are asleep, we have dreams. The /\Nightmares are frightening dreams. Some 
stories in our dreams seem real while we are nightmares are so frightening that they wake 
asleep. But we do not always remember them —_us up. But often nightmares can be useful, 
when we wake up. Often we dream about because they help sort out some of the fears 
things we have seen or done the day before. and worries we have in real life. 
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When you are ill 


When you are ill, you may have a high 
temperature, a cough, spots, or aches 


and pains. These are signs that your _ Find the answers 
body is being attacked by germs. Germs Whittonjeelvet 
are tiny living things that float in air hot if you are ill? 
and water. They can make you ill if aarneee the 

they get inside your body. doctor use to listen 


: ; : to your lungs? 
Doctors can give you vaccinations 


that fight germs and prevent illness. ae | 


VY When your body is fighting off invading 
germs, it works harder. Your heart beats 
faster. It pumps more blood around your body. 
This makes you get hot and you may sweat. It 
is called having a temperature. ; 


stethoscope 


thermometer 


\ 


AThe doctor examines you. She listens to your 
, heart and lungs with a stethoscope, looks in 

+ your ears and throat, and asks you questions. 

’ The doctor may give you medicine to help fight 
7 __ the germs: Remember that you should only 

_| take medicines given to you by your doctor. 


~‘ 
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<1] Some diseases, such as 
chickenpox, are very easy to 
catch, but you usually catch 
them only once. After that, the 
body learns to protect itself 
against the disease. 


>If you have already had 
chickenpox, you are safe to 
visit a friend who is ill with it. 
Your body recognizes the 
disease and can fight it, so 
you do not catch it again. 


Peer PO EOD ELL ARIE CAI cA EI Lt OMIT IAD IY 
- 
- 


Play spotty faces 
Draw two large faces on 
_ card. Put 20 counters on 


rere eniue 


é 


- each face. These are the [>We can be vaccinated 
spots. Take turns to - against a lot of diseases. 
throw a dice. If you throw . Vaccination gives us a mild 

- asix, take six spots from -_ form of the disease. This stops 
. your face, and so on. ; us from catching it later. 
The first with no spots | 


left wins. 
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A happy life 


Love and friendship 

and respect for each 

other make life happy for 

everyone. One way of showing 

these feelings 1s with our bodies. 

A cuddle, a kiss, a hug, a smile, a wave 
or an outstretched hand are all things 
we can do that bring happiness. 
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Machines 


Machines 

On the Land 

On the Building Site . 
On the Water . 

In the Air . 

Inan Emergency . 

In Space 

In the Factory 
Everyday Machines 


In the Hospital 
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What is a machine? _— 


ee 


Machines are all around us in our daily 
lives. They help us do a job and can 
make all kinds of work easier. 
Machines can also do things for 
us that we cannot do ourselves. 
Some machines are very simple. 
Did you know a pair of scissors is 
a machine? So is a corkscrew. machines. They travel through 
Other machines, such as spacecraft acirotaredt soaece 
and planes, are very complicated. carrying people and goods. 


a 


{Planes are complicated 


<1 Sewing machines 
mean that we can 
make or mend clothes 
quickly and easily. 


A Many machines are used 
in offices. Punching a hole 

in paper would take longer 
without a hole punch. 


Word box 
Levers lift and move big 
or heavy objects. 

Pulleys are wheels used 
with ropes to lift things. 
Cog wheels have teeth on 
their edges. Cog wheels fit 
and move together. 


<A corkscrew is a simple 

idea. It would be difficult to 
removeacorkfromabottle , 
without one! This corkscrew 
works by using cog wheels. 7 


A Scissors are useful lever 
machines. They are levers 
which help us cut things. 


[>Machines can 
wake us up in time for 
school or work. This is 
both a clock and a radio. 


/\ Pulleys are useful 
on building sites. This 
one is carrying tools 
to another builder on 
a high ledge. 


VY Machines can 
be fun, too. This 
computer game is 
a machine. Do you 
have one like it? 


[> Road rollers are massive 
machines. Their great weight 
and huge rollers flatten the 
newly laid tarmac on roads. 


1g 7 
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Wheels, pulleys and levers h \, 


The first machines were invented 
thousands of years ago. Many of these 
simple machines are still in use today. . 
A lever makes it easier to move 
loads. A wheel and axle moves 
things along the ground. A pulley 
makes lifting easier. These simple 
machines are part of many 
complicated machines 

we use every day. 


pivot 
| ee 2 s 4 
load lever sF* ; 
lever NS Ge <J Levers lift and move loads. 
. A 
ee The lever balances on the 
effort “a 
: SS pivot. Scales are levers. 
pivot il 


The pivot is between the 
ay two bowls. When one 
3 bowl rises, the other falls. 


pis) 


[>Wheels are 
attached to axles. The 
axles turn the wheels. 
The wheel and axle on 
this tricycle means it 
can roll smoothly 
along the ground. 


wheel and axle 


ce, ae 
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Make a pulley 

Ask an adult to bend wire 
into a triangle and push 

ends into a cotton reel. 
Hang triangle on a strong 
hook. Tie string toa bucket . wheel 
handle. Thread string over 
reel. Pull other end of string 
to lift bucket. Put toys in 
the bucket to lift them. 


Ss 


effort Wi 
iN 
i M foe 
ri 


[>A pulley makes lifting a 
heavy object easier. It is a 
wheel with a rope passed over 
it. Cranes work using a pulley. 
Can you see the strong steel 
ropes on this crane’s pulley? 


load 4 eye ye ele i 


<1 Cog wheels have teeth 
around their edges. The teeth 
of one fit between the teeth 
of the next. Cog wheels can 
make a machine go faster or 
slower. You can see the cogs 
on this wind-up clock. 


cog wheel 
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A bicycle, or bike, is a cycle with two 
wheels. Other cycles have one wheel, 
and some have three. Bikes are used by 
children and grown-ups all over the 
world. In some cities, cycling is the most 
popular kind of transport. 

Bikes are fun, but you must make sure soins heen 
they are roadworthy. Cycling on roads Gijclel erceenee are 
can be dangerous if you are not careful. used as taxis. 


AA cycle-rickshaw 
has three wheels. In 


[>A unicycle is a cycle 
with only one wheel. 


yy ddl 
» \\ saddle 


\ 
is 


\ pedals turn 


» . thechain 


back light 


V A tandem is a cycle 
that two people can ride. 


i gy \ 

reflector ———___} ey \ 
/ 

ye 

W®. 


Mf, 


VA 


hy @& 


N 


[>When you ride a bike, your 
feet turn the pedals. The 
pedals turn the chain, which 
pushes the back wheel round. 
This makes the whole bike 


= 


Cae) 
chain ros) ‘ 


move forward. 
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AA puncture is a hole in a tyre. Air escapes A Brakes wear down AA bike’s chain must 
from the hole, which makes the bike difficult to | and need checking. be kept well oiled. 

_ ride. To find a puncture, hold the tyre under 
water and look for the air bubbles escaping. 


handlebars 


| front light 
/ 


brake levers 
work the brakes 
to slow the bike 


Can you find? 


brake pads Te 

stop the wheel 1 pump 5 repair kit 

from turning 2 light 6 helmet 
3 reflectors 7 bell 


4 oilcan 8 tool kit 


, the valve cap is unscrewed 
to pump air into the tyre 


Word box 
Brakes are the parts of a 
machine that slow it down 
or stop it moving. 
Reflectors shine when 
light hits them. They do 
not make light. 
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Motorbikes 


A motorbike has two wheels, like a 
bicycle, but it has an engine to make 
it move. [here are many different 
kinds of motorbike. Some have small 
engines and go slowly. Others have 
large engines and go faster. ‘The fastest ach shee ties eal 
engines than motorbikes, 
motorbikes of all are used for racing. Bo are ieual sen ie 
Racing motorbikes need special tyres. shorter journeys. 


[>This bike is used in a 
sport called scrambling. It 
can ride over rough ground. 


brake lights come on to let 
people behind the bike know 
when the driver is braking 


V This is a special motorbike 
called a chopper. 


indicator 


[>A motorbike is powered 
by a petrol engine. The 
Find the answers engine drives a shaft, 
ora chain, that turns 
the back wheel. The 
What do brakes do? back wheel pushes the 
motorbike forward. 


What are slicks? 


muy 
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slicks are dry-weather tyres slicks skid in the wet wet-weather tyres can grip 


4 Racers need two kinds of 
tyre. In dry weather, smooth 
tyres called slicks are used. 
Slicks are fast, but they skid in 
wet weather. Slower, grooved 
tyres are used in the wet. 


mirror the speedometer 
shows how fast 
the bike is going 


fuel tank headlight 
| 


| 
brake lever | 
| 


AOn racing bikes, the riders 
lean into bends on the 

F track to help them 

’ — : keep their balance. 


brakes slow 
the bike down 


the exhaust pipe gets rid of 
waste gases from the engine 


IDO 
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Cars 


Cars come in many shapes and 
sizes. People use them for all 
kinds of different jobs. Most cars 
have petrol engines, but some 


A\ This car has lots of room 


are powered by diesel. Cars are fostore ngauge inate rook 
complicated machines with many rack can be used for carrying 
moving parts. They need to be extra loads. 


looked after or else they 
break down. 


[>Cars with powerful engines 
can tow heavy loads, such as 
this caravan. 


V A sports car has a long, low 
shape and a very powerful 
engine so that it can go fast. 


petrol tank ~_ 


waste gases from the 
[>In this picture, you can see engine escape through 


the engine under the bonnet. —_‘ the exhaust pipe 

Can you find the steering Tm 
wheel? Cars are made with 
the steering wheel either on 
the left or on the right. This 

one is on the left. 


<J Axles pass through the 
centre of the wheels, allowing : 
them to turn around and move. 
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Chitty Chitty Bang Bang 
(A story by lan Fleming) 


Chitty Chitty Bang Bang was a magical car. 

It could fly and float and do many other things. 
Colonel Caractacus Potts and his family had lots 
of adventures init. ¢& 


AA car needs petrol A Special machines 
or diesel to make its with huge brushes can 
engine work. be used to wash cars. 
windscreen 
ee 


steering wheel 


bonnet 


engine 


propeller shaft 


a 
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Trucks 


. has a crane to lift logs 
Trucks carry all sorts of goods onto the trailer. 


by road. Different trucks are 
used to carry different things. 
The huge container at the 

back is a trailer on wheels. It 


. AA car transporter 
is pulled along by a tractor | 

: a carries new cars 
unit. The driver sits in a cab from the factory to 
in the tractor unit. the showroom. 


AA tanker carries 
trailer chemicals, petrol or 
gas ina strong tank. 


mirror tractor unit 


Seat i? 


[>This is an articulated truck. 
A tractor unit pulls a trailer. It 
is made up of two parts, so it 
can go around tight corners. 


<A roadtrain is a 
truck that pulls three * 


(Oo) SG y Sp Se ; J or more trailers. 


Buses and coaches ss stnistushoso 


ladder for people to | 
Buses and coaches can carry climb onto the roof. 


many people. Buses are used 
for short journeys. Coaches | 
are more comfortable, so 
they are usually used for 
travelling longer distances. 
Today, most buses and 
coaches have diesel engines. 


<JA trolley bus uses 
electricity from wires 
above it to move. 


AAn articulated bus is 

extra long. It bends to 
[>American and go around corners. 
Australian Greyhound 
buses are a cheap 
and easy kind of 
transport. They travel 
between many Cities. 


wee SGEnoUD: 


ro Om 


Make a toy bus Push card discs up to each 


Ask an adult to pierce a hole cotton reel so the wheels and 
we near the bottom corners axles turn smoothly. Add 
SP} of a small box. Slot long plasticine to each pencil 
pencils through for axles. Ss to hold the wheels in 
Thread cotton reels on the place. Paint your bus, adding 


pencils to make wheels. windows and passengers. 


oMye 
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Trains 


Trains are made up of carriages or 
wagons pulled along by an engine. 
People travel in carriages. Goods travel — ,gteam trains are still used 
in wagons. There are different trains for onsome railways. 
carrying different things. The first 
trains were powered by steam, but 
today almost all use electricity or diesel. 
Most trains have wheels which run on 
rails. Some trains travel underground 
and some travel above city streets. 


[>The rack and pinion train 
uses three rails. Most trains 
use only two. 


the pantograph is used to pick up 


electricity from an overhead wire P —= 


A This is a modern diesel a 
train. There are many diesel fee 2 
trains around the world. 


driver’s cab _ a é 


carriage 


A The French TGV is the 

world’s quickest passenger 
train. In French, TGV stands 
for High-Speed Train. | 
Ps, 


* 


power car 
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Make a play train 
To make a play train that 
you and your friends can 

sit in, collect several large 
boxes. Glue two boxes 
together. Rollupsome 
card into tubes and stick 

on to make a _ AUnderground trains carry AA hanging monorail saves 
funnel and buffers. . peoplethroughtunnels under spaceina busy city. It hangs 
This is yourengine. busy city streets. high above the streets. 

Glue on one box 
for each carriage. Paint 
the train brightly. Glue 
paper plates to each 
carriage for the wheels. 


Y Freight trains carry goods 
They can be made up of as 
many as 150 different wagons. 


Snanie —— latcar aa coal wagon 


car carrier 
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Building site 


There are lots of machines to do the 
different jobs on the building site. There 
are drills to bore giant holes deep in 

the ground, bulldozers to move earth, 
mixers to mix concrete and cranes to 
lift heavy loads. ‘The mobile crane can 
travel on roads like any truck, so it can 
be moved to wherever it is needed. 


S06 pe AFP STEEP LSE ED TD tee SO og BA IO Me Ln OS a PM ha WR ILI O ole 


otevtentnctateibesernnmtien 
é 
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_ Make acrane Cut slits in a short 

_ Ask an adult to make holes 

ina small box. Thread 
long pencils through 

‘ the holes and glue in 

place. Add cotton reels, 

card circles and plasticine, 


as shown below. 


Ort o<t))) 


_ Build a stand with more 
_ boxes, as shown. 


b 
- 
4 
: 
Se 


and glue to one reel. 
This is the handle. Tape 
end of string to one reel. Tie 
a small magnet to the other 
end of the string. Place 
string, as shown below. 
You could use your crane 
to pick up paperclips. 


; 
> 
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Word box 

Skyscrapers are tall 
buildings with many floors. 
Boring is making holes or 
hollows through hard 
materials, such as rock, 
that are in the way. 


Aes AEN 
; 


' AAtall crane is lifting building 
materials to the top of this 
straw, splay the ends - 


skyscraper. How many 


_ machines can you see on 
- the building site? 


pulley wheels wind 
the load up and 
down on wires - 


legs called stabilizers 
steady the crane : 
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V The mobile crane has a long 
arm called a boom. It is worked 
by a driver in the cab. The 

load is lifted on wires which go 
around pulley wheels. 


pulley 


A Before building begins, the AA steel frame is built up in 
foundations must be made. from the foundations, piece \ <7 load 
Deep holes are boredintothe by piece. The steel beams y baa 
ground. They are filled with are lifted up by tall cranes. a 


steel beams and concrete. | 
2 \ 


the boom can load 
be made longer 
or shorter a“ ’ 
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Roads, bridges and tunnels 


Huge machines are used to build roads, 

bridges and tunnels. Different machines 

are needed for different jobs. There are V Bulldozers clear 
bulldozers, scrapers, graders, a away piles of rocks 
rollers and many more. They et: 

clear the earth, carry away 
waste and lay tarmac. 
Special tunnelling 
machines can cut 
away the rock. 


les. rae 


aa aa eT bulldozer 


<J Machines called 
scrapers level the 
ground to make it flat. 


scraper 


SSR 


<] Dumper trucks 
carry waste soil. 
a : Graders smooth 
—_——— ou ne | Ee the surface. 


roller paving 
machine 


V A paving machine 
_ Spreads a layer 
<A) oftarmacon 
_ the road. 


A Finally, the roller 
presses the tarmac to 
make it smooth and hard. 


02 


On the Building Site » MACHINES x= 


Find the answers 


What does a 
bulldozer do? 


Which machine levels 
the ground? 


<1 Bridges and tunnels 
shorten our journeys. They let 
us gO Over or under rivers or 
other roads. Some go right 
through mountainsides. 


[>To build a tunnel through 
hard rock, machines bore 
holes and put explosives in 
them. The explosives blast 
huge holes in the rock so that 
the tunnel can be built. 


conveyor belt 
removes rubble 


<JIf the rock is soft, explosives ~ 
are not needed. This tunnel 
boring machine can cut 
through softer rock. 


cutting face 
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Ocean liners 


Ocean liners are large ships that carry 
many passengers across the sea. ‘The 
captain and crew control the liner 
from a room called the bridge. Huge 
engines drive the propeller, which 
pushes the liner through the water. 


V Some parts of a ship have 
special names. The front of a 
ship is called the bow and the 
back is the stern. The kitchen 
is called the galley and the 
bedrooms are called cabins. 


swimming pool 


; games room 
A Taking a liner in and out of | 


port can be difficult. A pilot 
boat guides the liner through al 
the deeper channels of water. 


Word box 

Navigation is the way 
ships find their way safely 
to where they are going. 
Propellers push ships / 
through the water. The ce 
engines make their blades 


engine room 
spin very fast. 


propeller 
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lifeboat 


Nya 


; AThe captain and crew make 
Most ocean liners are powered by sitathe shinies gore weet 


enormous diesel engines. way. This is called navigation. 


a 


‘ 


funnel 


aa (Gi. X) yy - “a 


ee @ Wa, 


dining room 
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Make a soap boat 
Cut a boat shape from a polystyrene tile. 
Cut a V-shape in the back 

of the boat. Fill a clean 

bowl with warm water. Put your boat on 
the surface of the water. Squeeze a drop 
of washing-up liquid into the V-shape of 
the boat and watch it move forward. 


AThe engine room is in the bottom part of the 
hull. Here, the engineer makes sure the engines 
are running smoothly. 


tennis 
court 


crane for lifting heavy 
supplies aboard 


bow 


a ye ot is il 


es =i 
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cinema cabin 
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Other watercraft 


here-tike many different kinds of Y Canal boats are long and 

watercraft. Supertankers carry oil. | thin so they can move along 
. narrow canals easily. Some 

Ferries and hovercraft carry people and 2 


ee ; p people live on board all the 
cars. Fishing trawlers catch fish. Ships time. other people hire them 


go to sea, but paddle steamers and for short trips or holidays. 
canal boats travel on rivers and canals. 

Most watercraft have engines, but 
some are powered by the wind. 


V Paddle steamers travel up 
and down rivers. They are 
driven by a wheel at the back. ' 


rreravererettny PUEUUE 


—= 


[> Fishing trawlers have a 
winding engine at the back 
to haul in their heavy nets. 


V This racing yacht can go 
very fast. The big sail at the 
front is called 
a spinnaker. 


‘ 
liye 
oe «}-~f |] a\c\s\e\ 
=) = | ; ) 
eos {= ce osama 


<JA hydrofoil skims over 
the surface of the sea. It has 
supports like wings that lift it 


St 
—~, guesaneso 
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Treasure Island 


<JA catamaran has (A story by Robert Louis Stevenson) 
two hulls. Most 
sailing boats 


have one. 


Young Jim Hawkins and his 
friends have a map showing 

a treasure island. Long 
John Silver and his 
pirate crew try to get 

to the treasure first, 

but after many exciting 
adventures, on land 
and sea, it is Jim and 

his friends who succeed. 


[>The junk is a Chinese sailing 
ship. It has from two to five 
masts. The sails are 
made from cotton 
or matting. 


<J Hovercraft float on a 
cushion of air. Fans blow 

air downwards and lift 
the hovercraft off 
the water. 


Y Supertankers carry oil in 

huge tanks. They are the 

biggest ships "7 

in the world. % 
- 
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Jumbo jets 


Planes are complicated machines. 
Jumbo jets are the largest planes to' 
carry passengers. They are used to fly 7 
long distances all over the world. 

Pilots are the people who fly the /\ Computers help the pilot. 
planes. They have computers to help They can show how high and 
them. At airports, air traffic controllers tthe lane's fuing. 
use radar machines to help them keep 
track of jumbo jets and all other planes. 


Y When a plane lands, 
luggage is taken from the 
plane and delivered to 


[>The main part of the jumbo 
jet is called the fuselage. 
Attached to this are strong 


wings and a big tailfin. Its four 
jet engines push it through 
the air at over 900 
% kilometres an hour. 


passengers waiting SEI 
the airport building. 7 


top deck 


Word box 
Jet engines push a blast 
of hot air out the back 

of a plane, which pushes 
it forwards. 

Radar is used to tell 
exactly where things are. 


flight deck 
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moving the elevators 
makes the plane 
move up and down 


moving the rudder 
turns the plane left 
or right 


tailfin 
A Air traffic controllers at 
the airport must give their 
permission before any plane 
can take off or land. 


there are 400 seats in 
the passenger cabin 


passenger door 


fuselage 


fuel is stored 
inside the wing 


jet engine 
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Other aircraft 


Any flying machine is an 
aircraft. Some aircraft are so 
big, they are used to carry 
parts of other aircraft. Some 
are so small, they can carry AA glider does not have an engine. 
only one person. Most have It glides along on currents of air. 
wings, but helicopters have 
rotor blades. Unlike most 
other aircraft, helicopters can 
hover and fly backwards. 


AThe Super Guppy looks like 
a flying whale. This enormous 


plane was built to carry parts 
AThis plane scoops up water to put out fires. of other aircraft. 


A An ultra-light is a 
tiny one-person plane. 


V A helicopter uses spinning 
rotor blades to fly up, down, 
sideways, or to hover in mid- 
air. The pilot controls it with 
a joystick, a lever and 

foot pedals. 


joystick 


foot pedal 


Y Concorde is the world’s only 
supersonic passenger aircraft. 
Supersonic means faster than 

the speed of sound. 


Y This small jet carries 
people on short 
business trips. 


g 
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main rotor blade 


tail rotor blade 


landing skid 


Make a gyrocopter 
Take a piece of paper, 14cm long and 
3cm wide. Cut one slit, 6cm long, 
down through the middle. Fold the 
two wings down, as shown below. 
Attach a paperclip pointing straight up at 
the bottom. Drop your gyrocopter from a 
height. It should spin to the ground. 
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Machines for emergencies 


In emergencies, there are machines a= ~ 
which help us save lives and buildings. ~ Find teers 
Police use cars and motorbikes to reach” ~~ 

, , ; : . _.. Which machines are used + 
aaiengencies quickly: Firezengimes carfy\5" , difaqssatesstes? 
fire fighters and equipment to put out 
fires. Ambulances carry medical help 
and take injured people to hospital. V Qn 
Lifeboats and special helicopters are GE EE CP 
built for use in rescues at sea. 


+r 
< 


How do fire fighters reach 
fires in tall buildings? 


. 


V In an emergency on land, effort SS lever 
police, fire engines and in 

ambulances are called. A lever | wee 
raises fire fighters to the fire. 


ce. ey) (8 
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[> Helicopters are often used 
for sea rescues. The pilot 
steadies the helicopter while 
a rescuer is lowered ona saat 
winch to the person in the 
water. Then they are winched 
to safety. 


/A\In some parts of the world, 
lifeboats are used for sea 
rescues. They have specially 
trained crews, who are used 


Word box 
Crews work together in 

a team. They often save 
lives in emergencies. 
Winches lift things up with 
a rope or chain attached 
‘to a winding wheel. 


to very rough seas. 


nye 
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Spacecraft 


Spacecraft are machines that are 


robot arm 


launched into Space by rockets. Some 


spacecraft circle the Earth, while others 


have visited distant planets. 
The Space shuttle is.a spacecraft 
that carries astronauts into Space. 


It can also launch satellites flight 
or carry a spacelab in 2 
its payload bay. 
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small thruster rockets 
move the shuttle while 
itis in Space 


Word box 
Rockets burn fuel to push 
themselves up into Space 
at great speed. 
Payloads are the things 
rockets carry, Such as 
laboratories or satellites. 


spacelab 


——~ 


aaeed 


living area tunnel to 
spacelab 


Thunderbirds 
This Thunderbird 3 rocket 
model was designed by 
Derek Meddings. In the 
Thunderbirds stories, a rescue 
team used Thunderbird 3 to 
rescue people who were in 
trouble in Space. 
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Space shuttle <1 The living area and 
flight deck are in the 
nose of the shuttle. In 
the middle is the payload 
bay. Once the shuttle is in 
Space, the payload bay 


doors can open. 


mM 
main ( 


engines 


astronaut 


V Here are some of the amazing machines that 
have gone into Space. Some carried astronauts, 
others carried scientific machines 
that helped with experiments 
in Space. 
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Atlas Titan 3 Ariane Vosto Energiya Saturn V 
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Bread 


Most bread 1s made from 
wheat. It is gathered by a 
machine called a combine 
harvester. At the flour mill, 
a grinding machine turns 
the wheat into flour. This 
is made into bread by 

all sorts of machines 

at a bakery. 


A Farmers grow wheat in huge fields. When it 


Yo. is ripe, combine harvesters cut and collect the 


flour “eX 9 wheat seeds. This is called grain. 


SX 
iy 


A Bread begins as 
grain, which is ground 
into flour. 


AAt the bakery, flour, | ANext, a machine A The loaves are put A The cooked loaves 
yeast, saltand water —calledadividercuts  ontraysandbakedin are lifted off the trays 
are poured into a the dough intolumps a very hot oven until and moved ona 
mixing machine. called loaves. they are cooked. conveyor belt. 
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oe _ Make party sandwiches 

z Cut crusts off sliced bread 
and spread with fillings. 
Roll slices, wrap in clingfilm 
and put in the fridge. After | 
two hours, slice the rolls. 
Stripy sandwiches can be 
made with alternate layers 


ASome loaves are sold whole, of white and brown bread. 
others are cut by slicing 
machines. This machine wraps 


bread in plastic to keep it fresh. 


, As ae tf 
T Oe ae 


Little Red Hen 
(An English folk tale) 


When Little Red Hen found 


some grain, she asked the 
other animals to help her 

plant it. But they were lazy 
and said, “No.” She asked 


for help at harvest time and 
they lazily said, “No.” She 
asked for help milling the 
grain, and making and 
baking the bread. The lazy 
animals said, “No.” But when 
the bread was ready to eat, 
all the animals wanted to 
help. This time, Little Red 
Hen said, “No.” 


/\ Bread can be made and 
cooked in different ways. 
This Indian bread, called roti, 
is baked in a clay oven. 


Word box 
Factories are places 
where things are made. 
Conveyor belts are flat 
moving pathways that 
carry things in factories. 


i a 
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‘Machines are used 
to plant peanut seeds. 


A At the factory, the 
peanuts are shelled. 


[> Bagging machines 
weigh and wrap them. 
Then they are ready to 
sell in the shops. 
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There are special machines to | Add 170 g of unsalted peanuts. Stir. 
plant them and pull them out . Pour into cake cups. Leave 
of the ground when they are 
ripe. Then the peanuts are i onerge 
taken to factories where other 
machines sort, clean and 
roast them for eating. 


Fr ON GS I TERT A EE LI ET og LE gO FEA at VIOUS SRR ie OTE PN cary | 
P eanuts rr Make peanut clusters 
; Ask an adult to melt a bar of cooking 
Peanuts are grown on farms. ~ chocolate in a bowl, over steaming water. 


- to set. Do not make or 
- eat these if you 


to peanuts. 


[>A combine pulls 
peanuts off plants, 
tips them into a 

trailer and takes 
them to the 
factory. 


A Electronic sorting AMetal rollers shake = AThe peanuts are 
machines check them. off the peanut skins. roasted in hot oil. 
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Cows produce milk to feed 
their calves. Farmers sell 
some of this milk for people 
to drink. ‘The cows are milked 
by machine in a special 
milking parlour. The milk 
flows to a cold tank to keep — 
fresh. ‘Then a tanker takes the i + pet 
milk to the dairy, where it is AThe milking machine is attached to the cow. 
put into bottles or cartons. It takes about ten minutes to milk each cow. 


’ 


AA milk tanker collects milk each day. A The tanker takes 
The tanker is spotlessly clean inside. . the milk to the dairy. 


Where are 
cows milked 


AThemilkistestedto Altisheatedintanks AFilling machines put 
make sure it is fresh. to kill any germs. the milk in containers. 
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Wood, pencils and paper 


Wood comes from trees in the forest. 
Lumberjacks chop down the trees. 
Trucks take the wood to a sawmill, 
where it is cut up into planks. 

Wood is used to make many things, ¥ % 
including pencils and paper. Pencil 
leads are made from clay and graphite. 
These materials are mined out of the 
ground. Paper is made at a paper mill. 


A In the forest, a lumberjack 
V At the pencil factory, uses a chain saw to cut down 
graphite and clay paste is a tree. A young tree will be 
baked in wood to make leads. _ planted to replace it. 


A At the sawmill, the bark is pee 
cut away from the tree trunk. 
Then it is sawn into planks. 


_ 


| 


V Leads are glued between 
two pieces of wood, or slats. 
These will be cut up. 


clay . “s . 
Ei \5 SSS A When cut up, the a 
: << . separate pencils are put onto 

graphite 
XQ a huge frame. As the frame 
Se 


“SS turns, the pencils are dipped in 
> 


: S paint. This coats the wood 
@ | and helps to strengthen them. . 


A Clay is a type of earth. 
Graphite is a soft, black rock, NS 


mined from under the ground. ™ | a. ,) p 
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AAt the paper mill, machines AThe pulp is cleaned and rinsed with water. Then it is spread 
cut the wood into small pieces += ona moving wire screen. Most of the water drips away, leaving 
called wood chips. a thick, soggy layer of pulp. 


A The wood chips are mixed 
and cooked into a pasty pulp. 


Find the answers 


What is graphite? 


A Heavy rollers press the pulp 
into a thin sheet and squeeze 
out more water. Hot rollers dry 
the paper. Finally, the paper is 
wound onto an enormous roll 


ire Wood chips? 


. 


called a reel. 
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Clothes 


Most of the clothes that we buy in the 
shops are made in factories. Clothes are 
made from different types of material, 
such as cotton and silk. Cotton comes 
from a plant and silk comes from SQ) 
silkworms. It takes a lot of different oo 
machines to turn them into different 
types of clothing. 


roca 


A The cotton is cleaned and 
pressed into bales. 


hi <1 Cotton harvesters collect 
IA. the cotton from the fields. 


N 


A Spinning machines twist the 
cotton into long threads. 


ATo make material for jeans, f 
the thread is dyed blue. 


Inthe Factory + MACHINES Sg, 


A. Looms weave the thread AThen machinists sew the 
into denim cloth. pieces together to make jeans. 


Vi Rumpelstiltskin 
»  (Astory by the Brothers Grimm) 


A little man helped a girl spin 
Straw into gold, but in return 
she promised him her first 
child. The girl married the king 
and had a baby. The little man 
said the baby was his, unless 
she guessed his name. At the 
last minute, she found out he 
was called Rumpelstiltskin. 


AAt the jeans factory, cutters 


cut the denim to shape. 


Y The thread is dyed and 


woven into cloth on a loom. 


A Silk from silkworms’ 
cocoons are wound into 
thread on reeling frames. 
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Trainers 


All sorts of shoes are made 

by machines in shoe factories. 
Shoes seem quite simple, but 
making them can be a Before machines made shoes, they 
complicated Process. There were sewn by hand. An old 

are many different pieces gq shoemaker cut pieces of leather, every 
ae ; the next day. Each 
in just one pair of trainers, nIQH, Le0dy Oa ae ee 


é k l vi morning he found the shoes made. He 
so it takes several machines hid and found out that elves had been 
to make them. 


making up the shoes for him. 


The Elves and the Shoemaker 
(A story by the Brothers Grimm) 


AA cutting machine AA machinist sews A Eyelets are A Another machinist 
cuts out all the pieces. the pieces together. punched for the laces. attaches the insole. 


trainers 


AThe shoeis dipped AAstheplasticcools A Finally, a lining is 
in hot liquid plastic. itmakesahardsole. glued in place. 
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Glass 


Most of the glass we use is made by Find the answers 
machines at a glassworks. Glass is made | 

: ’ : Where is most 
of a mixture which includes a type of glass made? 
sand called silica, limestone, soda ash What oraithe inate 
and cullet, or scrap glass. These are INGIERSEIS Oo ea. 
melted in a furnace. Liquid glass is | 
moulded before it cools and hardens. a eh |e 


A These are the main A They are mixed together A\For ajar, a blob of liquid 
ingredients of glass. and melted down inafurnace. glass is dropped into a mould. 


A Air blows the glass blob into AThejaris put into an oven, /\ Now the jar is strong 
the shape of the mould. which strengthens it. enough to use. 


385 


ai MACHINES « In the Factory 


Recycling cans 


Recycling means making new 
things out of used materials. 

Steel is one material that 
can be recycled easily. Steel 
is made from iron. Iron 1s 
mined from under the 
ground. Recycling steel 
means that less iron needs to 
be mined. 

Recycled steel can be used 
to make new drinks cans in a 
soft drinks factory. 


AAbig magnet picks §AThecansare 
out steel from rubbish. crushed into big bales. 


AThe bales are A Rolling mills flatten 
melted in a furnace. the steel as it cools. 


AApress pushes out AThesteelisshaped’ APrinting rollers add A Another machine 
circles from the steel. into a can. colour to the can. shapes the can lid. 


< Finally a machine squirts fizzy drink into the 
cans. The machine can fill 8,000 cans each 
minute. A machine called a seamer puts 
the lids on. 
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Coins 


Money is made in a place 
called the mint. Coins are 
made from mixtures of 
metals, called alloys. 


These alloys are melted Scrocde 
1 Fi tory by Charles Dick 
together ina furnace, then (From a story by Charles Dickens) 
pressed into thin sheets by Scrooge had lots of money. He often counted 


rollers. Desiqns are stamped his money, but never spent it. He loved money 
J i more than people. Then, three ghosts showed 


on the coins to tell us how him how miserable he was. He stopped being 
much each coin is worth. mean and used his money to help others. 


AThe mint buys bars AThebarsaremelted AThe hot, soft metal A Discs called blanks 
of different metals. together ina furnace. is rolled into sheets. are punched out. 


AA coining press A This puts a pattern 
stamps each blank. on each coin. BR 
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In the home 


Our homes contain a lot of machines. 
They make our lives easier and more 
comfortable. Machines in the home 


We use washing machines and vacuum 
cleaners to take the hard work out of 
cleaning. We watch television to learn 
and to relax. We communicate, or talk, 
on the telephone. We even use 
machines to open cans of food. 


help us to keep warm, to work and play. 


/\ Before washing machines 
were invented, people set 
aside a whole day each week 
to wash their clothes by hand. 


<J Drying your hair with a 
hairdryer takes much less 
time than waiting for it to 
dry on its own. 


Word box 
Digital displays show 
information in the form of 
numbers on a screen. 
Communication is when 
people pass facts, 
information and ideas 

to each other. We may 
communicate using many 
different machines. 
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<1 Before vacuum cleaners 
were invented, floors had to 
be swept with a broom or 
scrubbed with a brush. 
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A Many people have a ff A Digital scales weigh 

/ microwave oven. They oa an object, then display its 
can defrost, heat up or ¥ weight on a special screen. 

cook food in minutes. 


AA can-opener uses cogs to 
make opening cans easier. 


<1 Television is one of the 
commonest machines in a 
home. We spend hours using 
this machine! 
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Communication 


Communication means swapping ideas _V Radios pick up sound 
and feelings. We communicate with waves Sent inogaiaa 
: : station and turn them into 
each other by using sound or pictures, 
; . sounds we know, such as 
or sound and pictures together. worattand muses 
We often use machines to 
communicate. Many machines 
found in an office are used to 
communicate. These include 
telephones, fax machines, 


computers and dictaphones. 


<JA fax machine can copy 
_ writing or pictures, and send 

| a them to another fax machine 
- hundreds of kilometres away. 


_ Photocopiers copy a 
) ___ picture or writing onto 
separate sheets of paper. 
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<1 Dictaphones record the 
voice. Typists can listen to the 
recording and type the words 
into a computer. 


[>Words are typed using a 
keyboard and a mouse. The 
words show up on a computer 
screen. A printer copies the 
words onto sheets of paper. 


Find the answers 


What is a dictaphone? 


A Telephones are used to talk 
to people who may be in 
another room, another city or 


Which machine can 
send a picture to 
another machine? 


even another country. 
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In the hospital 


Many machines are used in 
hospitals. They can help us 
get better when we are ill. 
They can also find out what 
is wrong with us, so that 
doctors know how to look 
after us. 


A Some babies that are born too early are 
not ready to live in the outside world. They 
are put in an incubator to keep them warm 
and protect them from germs. 


<J Sometimes, a broken leg has to be 
“=~ mended in a special way. It is kept in the 
“? right position by traction until it is strong 
enough to use. 


[>Some machines 
monitor, or watch 
and record, what is 
happening to the 
heart. Information 
from electronic pads 
show up as a picture 
ona screen. 
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What 1s science? 


Science 1s about finding out. It helps us 
make sense of our world. Science begins 
with observation. ‘This means looking at 
things very carefully. Scientists work in 
different ways and study many subjects, 
such as biology, astronomy, medicine, 
geology and chemistry. Much has been 
discovered through science, but there is 
a lot left to find out about our world. 


A Scientists often use special 
tools, such as microscopes, 
to help them observe. 


The senses 

Observation does not mean 
using just our eyes, but all 
our senses to find out things. 


, touching atree 
to see if itis 
smooth or rough 


tasting a lemon 
to find out if it is 
sweet or sour 


smelling an egg 
to see if it is bad 


looking in a book 
to find answers fi‘ 
_ to questions 


see 4 cs | AWe can all be scientists. 
‘= These children are studying 
the wildlife in a pond. 


listening for high 
and low sounds 


/\Astronomers use telescopes 
to study the stars. They find 
out about the Universe. 


Y Doctors study medicine. 
They do experiments, or tests, 
to find out if new drugs can 


Syry 
ae 


i 
> Geologists study rocks to 
see what the Earth is made of. 
Rocks can tell us a lot about as ff 
the history of the Earth. 


Word box 
Observation is how we 
find out about the world 
around us. We need to 
use our senses to do this. 
Experiments are the tests 
scientists carry out to see 
if their ideas are correct. 


[>Chemists use 

special symbols, or 
signs, to study chemistry. 
Doctors and other scientists 


use these symbols, too. 
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How to be a scientist 


Scientists see things happening and 
start to ask questions. Sometimes they 
guess at possible answers. Then they 
carry out experiments, or tests, to see 
if they were right. When scientists 
carry out experiments, they measure 
and record what is happening. 

They might do the same 
test several times. The 
results are often worked 
out with the help 
of computers. 


A We all ask questions. 


This boy is asking how heavy 
planes manage to stay up 
in the sky. 


His sister is trying to find 
out about planes by looking 
up the information in a book. 


[> Computers may be used by 
scientists to record and make 
sense of information. This 


scientist is using a computer 
to make a graph with the 
results of his experiment. 
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/A\ Equal amounts of dry soil are put into two 
AAn exciting way of finding trays. The same number of seeds are sown in 
out answers is to test things each tray. The trays are placed side by side. 
for yourself. The question on 


the clipboard is to be tested. An 


t 
| 
i 


[ Can you stop an apple from 
turning brown? 

You can be a scientist too! Try this 
experiment. Ask an adult to cut an 
apple into four pieces. Put each 
piece onto a plate. Place one piece 
in the fridge. Wrap the second piece 
in foil and sprinkle lemon juice on 
the third. Leave the fourth alone. 

Do they all go brown? 


yt BNE Cell OU Me Serta 


PP AN 


A Every day the right-hand tray is watered. 
The left-hand tray is not watered at all. 
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/\The watered tray has seedlings growing. 
The other tray has none. The test has shown 
that seeds will not grow without water. 
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Time 


Time is very important to scientists. 
They often need to measure exactly = 
how long it takes something to happen. | 

Over thousands of years, people : 
have invented different clocks. Candles, 
shadows and sand have been used to 
measure the passing of hours and 
minutes. ‘Today, scientists can measure 
in seconds and even tiny parts of a 
second, so their results can be 
extremely accurate. 


>» digital 
* alarm clock 


<1 These children are using 
a watch to time the number 
of drips in a minute. 


Clocks 

These are all different 
kinds of clocks. Which 
ones have you used? 


[>This boy has found out 
that the girl’s skipping is 
slowing down as she 
gets tired. 


b Stier ns, POM he SP Me PN OL LM 5 Peale tC F IS eS BE tae agen, A Org OT Eg PTR OO LE HS Hg att OS SEER Dh OE eee ee E, APS DP ee et SE regents Fs 2 SR ee 


Make a water clock | 
Ask an adult to make a pot below. Pour water into : 
} hole in the bottom of a top pot. After each minute, f 
plastic pot. Tape ona mark water level on bottom 
string handle. Pin to an pot. Empty and refill to use 
old table. Put another as a minute clock. $ 
i ; 
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Temperature 


‘Thermometers are used to measure the 
temperature, or how hot, something is. 

Scientists have to think about 
temperature when they are carrying out 
experiments. If two things are being 
compared, it is important that they are 
kept at the same temperature. 

When scientists work in very hot or grease HEIN IS 

measure temperatures in 
very cold places, they need to wear and 
; different places. A wall 

Peegeeeemiais that are not damaged by — secometermensiresine 


these temperatures. temperature of air in a room. 


V Scientists in cold places, 
such as Antarctica, work in 
below-treezing temperatures. 
They have to wear special 
clothes to keep them warm. 


“(Scientists that work near 
hot volcanoes must wear 
heat-resisting suits. This 
scientist is using a special 
thermometer that can 
measure high temperatures. 


ci ScIENCE « What are Things Made of? 


Materials and structures 


The things around us are made from 
different materials, such as wood, 
plastic and metal. Different 
materials do different jobs. A sponge 
soaks up water. A metal saucepan is 
strong and can stand up to heat. 
The way something is put together from aang materoie: Sate 
is called its structure. Structure can are strong, some are soft 


/\ These objects are made 


also help to make things strong. and others stand up to heat. 


\\ /, aN 
m), B 
3 ee a 
AThe glass in a greenhouse as Ay 
lets the sun’s rays pass S / 2} 
A This lighthouse is made through and traps heat, so 
from materials that can the plants stay warm. 


stand up to stormy weather. 


Word box 

Materials are used to 
make things. Materials are 
carefully chosen to suit the 


Ee 
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jobs they have to do. 


Structures are the ways 

materials are put together AThis bridge has stood for A Skyscrapers are made 

to make them stronger. Ae : 
years. The stone it is made from strong, hard materials 
from is a strong material. that will last a long time. 
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Build a roof 


PT AA I CAD 


Arrange two cereal packets rulers across the 
; alongside each other. cereal packets, as 
These are your walls. Open shown. Does the 
a hardback book in the book balance now? 


middle and try to balance it 
on the walls to make a roof. 
You will find that the weight [<= 
of the roof pushes the two 

walls apart. Now lay two 


LET IM OO NT gE Pace 


, 
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<ITriangles are strong 
because no one side can 
bend away from the other 
two. The Eiffel Tower is 
made of many triangles. 


AThe shape of a structure is 
important. Cylinders look like 
tubes. They are very strong. 

A tree’s cylinder-shaped trunk 
supports its heavy branches. 


V Spiders spin strong webs. 
Can you see the triangles in 
this web? 


= = 
y 


S7) i 
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A Stone columns on buildings 
are cylinder-shaped. They are 
able to hold up a lot of weight, 
such as roofs. 
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Solids, liquids and gases 


All materials are either 

solids, liquids or gases. Solids 
keep their shape and can be 
hard or soft. Liquids take the 
shape of their container. If we 
pour a liquid, it will run. Gases 
will not even stay in their 
container. If they esca 


/A\Can you pick out the solids, 
gases and liquids in this picture? 


‘imprisoned on the island of 


ii; Crete. They escaped by A Some materials can turn A |f we freeze water, it 
making wings of feathers held from solid to liquid to gas. becomes a solid called ice. 
Grocether with wax. Icarus’ Water from a tap is liquid. Ice melts back into water. 


father warned him not to fly 
too near the Sun. But Icarus 
ignored him. The Sun melted 
the wax, and Icarus fell. 


Alf we heat water enough, it A lf we let steam cool, it turns 
becomes a gas called steam. back into a liquid. This change’ 
This change is called boiling. is called condensation. 


[>Many materials change when 
they are heated or cooled. 

Lava comes out of a volcano 
as a liquid. As lava cools, it 
turns into solid rock. 


AAs wax gets hot, it melts 
and goes runny. When it cools 
it becomes solid. Wax can 
change again and again. 


<1Some things change when 
; they are heated, but cannot 
change back. A fried egg 


cannot go back to being raw. 


V Milk left for a long time goes 
lumpy and smelly. You cannot 
undo this change. 


Make an ice pop freezer 
Put about 20 ice cubes 

in ag bowl. Push a liquid 
ice pop into bowl and 

- cover with ice. Sprinkle a 
tablespoon of salt over 
ice so ice melts. A mixture 
of salt and ice is colder 
than ice on its own. After 

_ 15 minutes the ice pop 
will be solid. 
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VY A baked cake cannot go 
back to being the runny 
mixture it was before it 


A oe td 


Wan tiene 


was cooked. 
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Mixing and dissolving 


We often mix things together when we 
are cooking, but not everything mixes 
in the same way. Some things seem to 
disappear in water or other liquids. 
They have dissolved. Others soak up 
some of the liquid and go lumpy. 
Some do not mix at all, but float on 
top of liquids. Oil does not dissolve in 
water, it floats on the water's surface. 


How The Donkey Got Away 
(A story by Jean de La Fontaine) 


Two donkeys were being 
driven home from market. 
One carried heavy bags of 
salt, the other light sponges. 
The donkey carrying salt was 
forced to cross a stream. 

The salt dissolved in the 
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water and the donkey 
escaped. The second 
donkey jumped in the 
stream, thinking he could 
escape too. But the sponges 
soaked up water and he had 
to be rescued from sinking. 


A\|In cold water, salt dissolves 
quickly, sugar takes a longer 
time and flour goes lumpu. 


A Hot water helps things 
dissolve more easily, such 
as sugar in hot tea. 
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VY We wash dirty plates in a mixture of 
water and detergent, or washing-up liquid. 
The detergent loosens the bits of food on the 


A Cleaning gets rid of dirt by dispersing it. 
Mud from muddy boots disperses in water. 
This means that tiny bits of mud are in the 


water that is carried away down the drain. 


ig [>> Large tankers carry tonnes of oil. 
Sometimes there is an accident 
and oil leaks. Here you can 
see an oil slick floating on 
top of the sea. 


<J Oil slicks affect 
all of our wildlife. 
This bird has been 
rescued and is being 
bathed in detergent 
to disperse the oil 
covering its feathers. 


Evaporation 

When something dissolves, it does not 
disappear. In the sun, the water in salty 
water evaporates, leaving the salt behind. 
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Make a windmill 

Cut slits in a square of 
thin card, 24cm by 
24cm. Make holes 
in middle and 


Energy 


‘ 
; 
} 


Energy 1s all around us. We cannot 
see it, but we can sée, hear and feel 
its effects. When we watch the : 
ae i: h ae irl . corners, as shown. 
television, listen to the ie MOLDY ecl-d XS PotiGeriere ie 
room warm up, energy 1s being used. middle and line up 
Energy does not disappear, it _ holes. Thread a pin 
changes from one kind to another. iba heh gt chee = 


apt: - on. Push pin through a 
Petrol has energy stored in it. When te ee 
“g »« “strong plastic 


it is used in a car, petrol burns and * fy straw, a bead and 
gives out heat energy. As it i. 
makes the car go, the heat 
energy is turned into 

movement energy. 


PEPE IE OETA MBEAN AN SAS SOT OO Ny AS onteg SNe a alba bran el 
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a piece of cork. 
Blow windmill to spin it. 


\SA 
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AA sailing boat uses wind 
energy. This wind energy is 
caught in the boat’s sails and 
pushes the boat forward. 


~a ns Sed 


<1 People and animals turn A Hairdryers work by turning 
energy from the food they electrical energy into heat 
+ eat into movement energy. and movement energy. ; 


») a ee te 
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AAll living things A Grass uses <1 Cows 


i y to, q 
‘ i 
get their energy sunlight to make food. NF | | use energy 
from the sun. Cows eat the grass. aad eee loi ine 
grass to 
make milk. 
<| This energy helps us <] We drink the milk, 


to lead an active life. that contains energy. 


Y Plants use the sun’s [>Cars use the 
energy to grow. petrol to make 
them go. 


m® <J Today we drill for 
oil and turn it into other 
fuels, such as petrol. 


Word box 

Energy is the ability to 
do work. Everything 
needs energy to move, 


SVS ZS2= 


[>When these plants 
died, their remains 
were buried and 
squashed. Slowly, 
over millions of years, 
the dead plants 
turned into oil. 


work, breathe or grow. 

Fuel is stored energy. It 

is burned to release heat 
energy to power machines. 
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Heat energy 


When you hold a mug of hot cocoa, 
it warms your hands up. Holding a 
snowball makes your hands go very 
cold. ‘This is because hot things pass 
their heat to their surroundings and lose Aconduction heats food in a 
some heat themselves. Heat always pan. The heat from the cooker 
movestrour a warmer placeito a colder “ves ome Raa i 
the pan it moves to the food. 
one. Heat energy moves through 
radiation, conduction or convection. 


V The sun gives offraysof — 
heat which warmup Earth. « 
This is called radiation. 


A Heat from hot drinks warm 
up your hands by conduction. 


[>Animals, such as reptiles, use 
radiation. The sun’s rays warm 
their bodies up. After basking 
in the sun, this lizard 
will be warm enough 

to move around and 


search for food. A Heat from your hands is lost 


through conduction when you 
hold a snowball. 


Saher 
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V This room is being heated 
by convection. Air near the 
radiator becomes warm. 
This warm air rises and is 
replaced by cooler air, which 
in turn is heated itself. 


Conduction experiment 
Some materials conduct 
heat better than others. 
To test this, put a wooden 
spoon, a plastic spoon and 
a metal spoon into a jug of 
warm water. Leave for two 
minutes. Feel the handles. 
The one that is the warmest > 
conducts heat the best. 


} 
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[>Convection is important in 
heating homes. The warmest 
place is usually at the top 
because warm dir rises. 


>The middle of the | (ae. e rE 
house is warm, but not i a ne: | i 

as warm as upstairs. 

The bottom of the house 

is coolest because cold air 
sinks. In old houses, the 
basement was often used as 
a store for keeping things cool. 
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Most materials get bigger, or 
expand, when they get hotter. 
When materials get colder 
they usually get smaller, or 
contract. Solids, liquids and 
gases all expand and contract. 
It is important to know how 
materials will behave when 
we build different structures. 
The size of pipes, wires and 
buildings must allow for 
expansion and contraction. 


<1 Popcorn is made by 
if \ expansion. Inside each 
| _ grain of corn is a small 

amount of air. 


“Ww 


dy 


[>When the corn is 
heated, the air inside 
each grain expands. 


Ith f 


<1 The air inside expands 
so much that the grain 

pops open. Popped 
grains of corn are bigger 


ie 


fees Eats 2 


puffed them up. 


Bigger and smaller 
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| F | 
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because the air has : 
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A Electric power 
cables contract in 
the winter, so they 
are almost straight. 


/A\ Water is unusual. It 


expands as it freezes. 


This is why pipes can 
burst in winter. 


Expand water 

Fill a plastic tub to 
the brim with water. 
Put the lid on. Ask 


~ an adult to put the 


tub in the freezer. 


As it freezes, the ice 


A Inthe summer heat, 


electric power cables 
expand and hang 
lower and looser. 


A Expanding ice ina 
water pipe cracks it. 
When the ice melts, 
water spurts out. 


will expand and push “ 


the lid off the tub. 
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Saving energy V Petrol for cars is made from 


oil. If we walked more, instead 
Most of the energy we use comes from __ ofdriving, we could save oil. 


fuels such as coal, gas or oil. But the 
Earth's supply of fuel will run out 
one day. Also, when we burn 
fuel to release its energy, we 
pollute, or poison, the air 
around us. So we must 

save energy when we can. 


VY Wecan save energy sothat V Heating water 


fuels last longer and pollute takes up energy. A shower 
less. We can switch off lights uses less hot water than a \’ Homes can be insulated to 
when they are not needed. bath, so saves energy. keep heat in. Gaps in between 


walls stop heat from being 
conducted through the bricks. 
The gaps are often filled with 
insulating materials. Double- 
glazed windows and loft 
insulation also stop warmth 
escaping. 


Y We can stop wasting heat 
by making sure that windows 
are closed when the heating 
is on. double-glazed fim». 
window Jf Hi * 
Fg) ay 


Yi + Bui 


: 
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| loft insulation y 


space in ee 
between walls | 
ii 
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Electricity 


There are two types of electricity. 

They are static electricity and current 

electricity. Current electricity can flow 

along wires. This means that it can 

travel from a battery or a power station 

to where it is needed. Current electricity 

is very Important in our everyday Rito came dete eee 
world. Just think of all the things that Giclee neers 

stop working if there is a power cut! charged with static electricity. 


Never play with, or go 
near, current electricity. 
It could kill you. 


[>These machines work by 
using current electricity. 
Without them, our lives would 
be very different, and much 
more difficult. 


Word box 

Power stations burn fuel 
to make current electricity 
for use at home and work. 
Batteries make current _ 
electricity from chemicals 
stored inside them. 
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[> Current electricity is 
generated, or made, <n, BE 
at a power station. e 

<The tn along 
thick wires, or cables. The 
cables are either carried overhead 
on pylons, like the ones you can see 
here, or buried under the ground. 


[>When the electricity reaches a 
substation, transformers make it 
less dangerous to use. Then it is 
sent to homes and workplaces. 


VY When it finally reaches the 
home, electricity has travelled 
Make static electricity a long way. We plug 

Rub a balloon several times ona woollen — machines into sockets in the 
jumper. This creates static electricity all | ; walls to use the electricity. 
over the balloon. Then hold the balloon to 
a wall. The static electricity will hold the 
balloon to the wall as if it was glued on! 
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Batteries make and store 
small amounts of electricity 
that can be carried anywhere. 
Chemicals inside a battery 
make the electricity. Some 
batteries can be recharged so they A Batteries are sold in many 
last longer. Others are finished once shapes and sizes: MiKess 
the chemicals have been used up. Re res ee le & 
: q ’ : make electricity. Once the 

Batteries are used in circuits. chemicals ore asd uOnine 
A circuit 1s a pathway that allows batteries stop working and 
electricity to flow. As long as a circuit should be thrown away. 


is complete, electricity will keep flowing. 


V Acar battery can be 

recharged. The battery stores Never take a battery 
electricity to start the car, and apart. The chemicals 

then is recharged when the inside are dangerous. 
engine is running. | 


A Batteries are used to power 
many things. Watches and 
calculators have tiny batteries. 
A much larger one is needed 
to run an electric wheelchair. 


<I This is a complete circuit. 
Electricity flows along a wire 
from one terminal, or end, of 


a light bulb and lights it up. 
Then it travels along the othe 
wire, back to the other 
terminal of the battery. 


terminal 


>If there is a gap in a circuit, electricity ee 
cannot flow. This is how a switch works. 
It connects the circuit to turn things 

on and breaks the circuit to turn 
things off. Here, the switch is a 
paperclip. When both ends 

are no longer connected, it 
breaks the circuit and the 

light bulb goes out. 


Make a simple circuit 

Ask an adult to help with this 
activity. Screw a small bulb 
into a bulb holder. Strip 1cm 


insulating flex 


end of two pieces of insulated 
wire. Attach to the bulb holder, 
as shown in pictures above. 
Attach a paperclip to the other 
ends. Clip them onto each 
terminal to light up the bulb. 


A Electricity cannot flow 
through some materials. 
These are called insulators 
and make using electricity 
safer. The wires carrying 
electricity to this iron are 
covered by an insulating flex. 
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the battery. It passes through 


r 
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of insulating plastic from each — 
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Magnets 


A magnet attracts, or pulls, some 
materials towards it. ‘This is called , 
magnetism and the materials are 
magnetic. Not everything is magnetic, - 
so there are some things that you 
cannot pick up with a magnet. 

Every magnet has a north pole and 
a south pole. These poles are at the 
ends of a magnet. The north pole of 
one magnet attracts the south pole of 
another magnet. ‘wo north poles or 
two south poles repel, or push apart. 


V These materials are 
magnetic. When you put 
a magnet near them, they 
are attracted to it. 


magnet 


magnetic objects 
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A |f you put the north pole of 
one magnet near the south 
pole of another, they are 
attracted and pull together. 


non-magnetic 


AWooden spoons, plastic 
buttons, corks and the other 
objects youcanseehereare ~ 
not magnetic. 
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[>Compasses are used to 
help people find their way. 
The needle in a compass is 
a magnet. As the Earth is 
magnetic, the north-seeking 
pole of the compass turns to 
the North Pole of the Earth. 


AThe Earth itself is magnetic. 


[>>Magnets come in all sorts 
of shapes and sizes. This 
enormous magnet works in a 
breakers yard. The magnet 
picks up and moves huge 
pieces of scrap metal. It would 
be difficult to pick up this car 
without it! 
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Cut slits in four short cardboard 
e% __ tubes. Splay out ends and glue to the 

bottom corners of a thin cardboard 
box. Decorate to look like a theatre. Add 
old material for curtains. Draw characters 
on thin card. Cut out, leaving a tab, 
as shown. Fold back tabs and tape 
on paperclips. Tape strong magnets 
to sticks. To move the characters, move 
one magnet under each character. 


f 
. Make a magnetic theatre 
t 
; 
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Backwards and forwards 


Things move when something a 
pushes or pulls them. These 
pushes and pulls are called 
forces. A force can make 
something start to move, 
speed up, slow down, 
change direction or stop 
moving. Every force has 
another force that a) 
pushes in the ee 
opposite direction. , fe 


A All these children 
: are using forces to 
 <IThree children cannot make things move. 
make the see-saw work. This 
is because the force pushing 
down on one end is bigger 
than the force pushing down on the 
other end. So, one child is getting off. 


Word box 
_ Forces can make things 
| move. Pushes and pulls 
_ are forces. 
Pendulum is any weight 
_ that hangs from a fixed 
point and swings freely. 


A Two children make 
the see-saw work. 

The forces pushing on ‘ 
each end are the same. 
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Make a pendulum 
Tie a piece of string around a cotton 
reel. Attach the loose end of string 
to a soft block of wood, using a 
drawing pin, as shown. Fix the block 
of wood to the edge of an old table 
with plasticine. Push or pull your 

pendulum to make it swing. Use a 

stop clock to see how many swings it 

makes in 30 seconds. Try making the 

string longer and count the number of 
swings again. Are there more or less? 


Can you find? 


1 push 4 pull 
2 pull 5 push 
3 push 6 pull 


[>When this 
canoeist pulls 
the paddle back, 
he pushes the 
canoe forwards. 
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Floating and sinking 


An object floats on water because of 
balancing forces. As the weight of an 
object pulls it down, the water pushes 
it up. If an object is light for its size, 
the push of the water balances its 
weight and the object floats. 

The shape of an object is also very 
important. It allows some heavy metal 
objects, such as ships, to float. This is 
because they push aside more water 
than they weigh themselves. 


\ Ih 


Pa 


at can we us 


¥ rT 


some objects float on top 
of the water’s surface 


some objects float 
almost completely 
“under the water 


A Some objects float on top of water, 
others sink to the bottom. Some float some objects sink 
near the surface, just under the water. to the bottom 
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V Air-filled armbands help you 
float. Air is lighter than water. 
Objects with lots of air trapped 
inside them float well. 


Make a catamaran 
A catamaran is a boat with 
two hulls. Ask an adult to 


cut a washing-up liquid 
bottle in half for hulls. =_- 
Use waterproof — 


<= =F 


tape to a 

attach thin ’ Float your catamaran in 
strips of balsa water. How many objects 
wood across the hulls, can you put into your 

to hold them together. catamaran before it sinks? 


Y The shape of a ship helps it 
( ~s ' float. This is because it has a 
lot of air inside it, so is light for 
its very large size. It pushes 
aside more water than 
AA lump of plasticine sinks it weighs itself. 
because it weighs more than 
the water pushing it up. 


Alf the plasticine is made 
into a boat, the water has 

a wider shape to push up. It 
floats because the plasticine 
is now lighter for its size. 


a 
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The Earth pulls everything towards its 
centre, including us! This force is called 
gravity. It is the reason why things 
always fall down and not up. The 
Earth's gravity pulls on the Moon too, 
which keeps it circling around the Earth. 

The weight of an object depends on 
gravity. We call the pull of the Earth's 
gravity on an object its weight. 


A Apples fall 
down from trees 


a 


because gravity pulls 
them towards the Earth. 


>You can throw a ball up into 
the air, but it will always fall 
back to the ground. 


<]When scales 
measure your weight, 
they are measuring 
the pull of Earth’s 
gravity on your body. 


[>In a spaceship far 
from the Earth, there 
is so little gravity that 
things just float 
around. Astronauts 
have to tie themselves 
down, if they do not 
want to float about. 
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Pressure 


When you press your fist into clay, you VYour shoes make deep 
make a dent. But if you use your finger, foctprintsinthesnow. —_4@ 
you make a deep hole. ‘This is because ; 
of the different amounts of pressure, or 
forces, pushing on each area of clay. 
The weight of your fist 1s spread over a 

larger area than your finger, so there is 
less pressure and a shallower print. 


[>Tyres are full of air. The air’s VY Snowshoes make shallower 
pressure keeps a truck 4 
moving along 
smoothly. _- ge ef 


wet 


footprints. Your weight is 


spread over a greater area, 
so there is less pressure. 


VY When the tube’s lid is taken ~ 
off again, air pressure forces 
air back into the tube. 


VY You can see air pressure at 
work if you squeeze all the air 
from a plastic 
tube. 


Alf the lid is put on while the 
tube is still squeezed, the 
tube will stay squeezed. 


ak. SciENCE « Why do Things Move? 
Stick or slip 


Have you ever slipped on a wet floor? 
If so, it was because there was so little 
friction. Friction is the force that stops 
two surfaces from sliding past each 
other easily. There 1s little friction 
between slippery surfaces, and more 
friction between rough surfaces. Ni CU ee ate 
The more friction there is between fost Peopleuse both ate 
two surfaces, the hotter they become. because they increase friction. 


<J Special grips increase friction. 
With more friction, tyres and shoes 
are safer on slippery surfaces. 
Also, tennis rackets are less 
likely to slip out of a 


AA smooth sledge slides 
easily over slippery snow. 


[>We put oil in a car’s engine 
to reduce the friction between 
its moving parts. This helps 
the parts to move more 
easily and stops them 
getting too hot. 
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Have a friction race 

Find objects that are made ___ Rest thick, smooth card 
of different materials, but against some books to 
are about the same size. make a slope. Hold the 
You could use anice cube, objects at the top of the 
a stone, a piece of sponge slope. Let them go at the 
and a block of wood. same time. The first to 
the bottom has less 


A Squeaky doors need oil. | Zs ’ . friction than the rest. 
The squeak is caused by Lo 
friction in the metal hinges. 
Oil helps to reduce friction 
and stop the squeak. 


The Wizard of Oz 

(A story by L. Frank Baum) 
When Dorothy found the Tin 
Man, he was stuck. She had to 
ease the friction in his joints 
with oil before he could move. 


A You can feel the heat that 
friction makes when you rub 
your hands. Soapy hands 
have much less friction, so 
they do not warm up as much. 
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Moving through air 


Moving through air slows things down. 
We call this air resistance. ‘lo make 
things move more quickly we make 
them a special shape. Many of them 
have smooth, rounded edges, which let 
air flow under, over and around them A The streamlined wings of a 
easily. ‘These shapes are plane help to keep it in the air. 


called streamlined. The ali of the air flowing 
over the wing balances the 


down-pull of its weight. 


<] Planes have a streamlined 
shape. This helps them to fly 
easily through the air. 


helmet, clothes and 
bike have streamlined 
* shapes that 
help her move 
more quickly. 

A The flying lemur does not 
actually fly. It has streamlined flaps of skin P 
and a tail which help it to glide through the air. 
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Machines for moving 


Simple machines can make moving 
things easier. Machines such as rollers 
and wheels help to reduce friction. 
Levers are simple machines that help 
us lift heavy weights. A lever 1s a bar 
that swings on a fixed point, like a 
see-saw. Pushing one end of the lever 
down lifts a weight at the other end. 


A Stonehenge, England, was 
built 4,000 years ago. Its huge 
stones were probably pulled 
on rollers made of tree trunks. 


[>These 
clowns are 
using a lever. 
A clown jumping on one end 
provides the force to push the 
other clown up into the air. 


/\A wheelbarrow is a simple 
machine that uses a lever and 
a wheel to move things. Have 
you ever used a wheelbarrow 
to make moving things easier? 
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Light and colour 


Sunlight is a kind of energy which . Y You can see the colours of 
comes from the Sun. It travels through — sunlight iil 
: : passing through raindrops 
O 
Space as light waves. Sunlight seems es oli ae Ree eee 
be colourless or white. But really it 1s * —eriow, green, blue, indigo 
made up of several colours 


mixed together. 


and violet. 


V Things are 
different colours. 
This is because 


theysoakupsome A Transparent A Translucent A Opaque materials, 
of the colours from materials, such materials, such as such as wrapping 
light and let the others as glass, let nearly plastic, let some paper, do not let any 
bounce off them. all light through. light through. light through. 


<JA tomato soaks up 
all colours except red, 
which bounces back 
off it, into our eyes. So” 
we see a red tomato. 
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Make a rainbow 

You can split up light into different 

1 colours. On a sunny day, fill a tub with 
water and put it by a window. 
Rest a flat mirror against one 
side of the tub. Angle the 
mirror to catch the sunlight until a 

; rainbow appears on the ceiling. You 

| could use plasticine to hold the mirror in 


place once you have made the rainbow. 


f unmanperes -_ . . 
% 
Ty scantitbickactienidea sain tein Gialactldssaie Tee PRAT SoA oASy ore cs pecs Se 


A Sunlight travels through AAt night there is only A Later, people used wax 
Space very quickly. Nothing starlight and moonlight. Long candles and oil lamps. Now 
travels faster than light. ago, people used fire for light. | we mainly use electricity. 


SS UW 
R= HY A 
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Rain’s son, the Rainbow 
(An Australian folk tale) 


Word box 
Transparent materials let 


Rainbow was Rain’s son. He only 
top his father from 

= Buy Gane most light pass through. 

falling from the sky. People had to Translucent murcnale 


chase Rainbow away to allow only let some light through. 
Rain to fall, Opaque materials do not 
let any light through. 


otherwise there 
would be a drought. 
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Shadows 


Light waves travel in straight 


lines. They cannot bend around Find the answers 
things. If something gets in the way When is your 

of a light wave, it blocks the light and ° shadow longest? 
casts a shadow. The Earth spins as it goes When is the Sun 


: high in the sky? 
around the Sun. This makes outdoor g J 


shadows point in different directions and 
change length at different times of the day. 


<1 Your shadow is always 
longer in the early morning 
and late afternoon. 


[> At midday, or noon, the Sun 
is high in the sky, and your 
shadow is very short. 


= 
: 


Make shadow shapes 

In a darkened room, ask 

a friend to shine a torch 
onto a wall beside you. 
Make sure your hands are 
in between the light rays 
and the wall. By holding 
your hands as shown here, 
you can cast different 
animal-shaped shadows. 


dog 


giraffe 


pee eed nt eat ae et Bang ge tet Ft RS ON RE ST i EE ee Gerhard 
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~ Reflections 


When light hits any smooth, shiny 
surface, it bounces back making a 
reflection. When you look into a I 
mirror, light bounces off your body, | 
then off the mirror back at you, so 
you can see your reflection. 

The light from the Sun bounces 
off the Moon, giving us moonlight. 


[> Lots of enn 


This boy can see his 
A Mirrors are made of a sheet 
of glass in front of a thin piece 
of shiny metal. 


reflection in an empty 
saucepan. Can you 
see yourself in any 
objects at home? 


The Rain Puddle 
(A story by Adelaide Holl) 


The farmyard animals see 
their own reflections ina rain — iy [- | ih 

puddle and think there are : < my | ; gt x 
other animals drowning in it. ¥ yy 
When the sun comes out : 
and dries up the puddle, they ’ 
foolishly think the reflected | 
animals have been saved. 


A Moonlight is light reflected 
fromthe Sun. Itissometimes |_| | 
reflected again in the shiny \ vi \\ 4 
surface of water. » 
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Refraction and lenses 


If you put a straw in a glass of water, it 
seems to bend. This is called refraction. 
Refraction is caused by light travelling 
at different speeds. Light moves faster | 
through air than it does through water. 
When it changes speed it can change 
direction too. 

Lenses use refraction. They are 
specially shaped to bend light and make 


/\ Refraction can make things 
look bigger. A goldfish in a 
things seem smaller and further away, _ sound, glass bow! seems to 


or bigger and closer. grow as it swims towards you. 


Y The lens in a telescope 
can help you to see 
distant stars. 


zoom lens 


A You can photograph things 
that are far away and make 
them look nearer with the 
zoom lens of a camera. 


A The lenses in a pair of A lf you put a straw in a glass, 
binoculars help you to see it seems to change shape and : 
things that are far away. size because of refraction. 
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Microscopes use lenses to 
make very small objects look 
larger. Microscopes have 
helped scientists discover 
many tiny objects that we 
did not know were there. 


hat do we call the 
lens on a camera 
that makes things 
look nearer? 


What are | 


\ animal Poe 
‘an , < a \ 


salmonella are tiny bacteria 
that can make 
people ill 


animal plankton are tiny 
animals that live in water 


salt is 
made up 
of lots of 


tiny grains cotton is made up 


of lots of fibres 


A These pictures were taken 
through a microscope. They 
show things hundreds of times 
larger than they really are. 


amoeba are tiny cells 
that can change shape 


[>If you cannot see as 
well as you should, you 
might need the help of 
lenses in glasses. 
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Sound 


Every noise you hear Se Z < 
is made by something ’ . 
vibrating, or moving _ a” aie) - 
backwards and = - @& 
forwards very quickly. e ae 
Sound travels in waves. — 
Sound waves need to have 
something Ho) OAs through. A Sound travels through the air at about 
They can travel through 1,224 kilometres an hour. Concorde is 
solids, liquids Or Gases. supersonic, it can travel faster than sound. 


Y’ When someone speaks to you, vibrations pass through their 
mouth into the air, making the air vibrate. The vibrations travel 
to your ear in sound waves and you hear them as sound. 


RADE Ate MM LI ND OP SIE RG GEL EI, 


Seeing sounds 

You cannot see sound waves, but you can 
see their effects. Make a drum by stretching 
foil tightly over a bowl. Attach with a rubber 
band. Put some grains of uncooked rice on 
the drum. Then bang on the lid of a tin. 

The sound waves will make the rice bounce. 


PE ARTE EN en CELE Tae ee NSS 


Perea, Pe eee 


act, 
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V Lightning and thunder 
happen at the same time, 
but we see lightning before 
we hear thunder. This is 
because sound travels 
more slowly than light. 


A You can hear sound that 
has travelled through a solid 
by putting your ear to a table, 
and asking a friend to bang a 
saucepan at the other end. 


a 


Word box 


A Sound travels faster and Vibrations decent 


further through water than regular backwards and 
air. Whales sing to each forwards movements in 
solids, liquids and gases. 
other. They can hear each | Sound waves are 
other's songs from up to produced by vibrations. 


They carry sounds at 
different speeds through 
solids, liquids and gases. 


100 kilometres away. 
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High and low 


Some sounds are higher than 
others. The more vibrations 
there are in a second, the 
higher the sound. So there 
are fewer vibrations in low 
sounds than high sounds. 

Humans hear sounds 
between 20 and 20,000 
vibrations a second, but some AThis man is playing a double bass, which 
animals can hear makes alow sound. The boy is making a high 
higher sounds. sound with his tin whistle. 


V The numbers below tell you how 
© many vibrations each of these 


SSS’ animals can hear in a second. 


elephant human dog cat bat 


20 to 10,000 20 to 20,000 15 to 50,000 60 to 65,000 40 to 120,000 


[>Female opera singers usually 
have higher voices than male 
opera singers. The higher the voice, 
the higher the number of vibrations 
ina second. 
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How loud? 


The loudness of a sound depends on 
the size of the sound waves. Big sound 
waves are louder than smaller ones. 
Loudness is measured in decibels. 
A sound that can only just be heard 
measures one decibel. We whisper at 
about 20 decibels. Blue whales can sing 
at 188 decibels, which is louder than 
any other animal. 


We can measure the 
loudness of many of 
the sounds around 
us with decibels. 


falling leaves — 
20 decibels 


talking - 
30 to 60 decibels 


AVery loud noises can harm 
our ears. This workman is 

vacuum cleaner- < wearing ear muffs to protect 
60 to 80 decibels y his ears from the loud sound 
j made by his pneumatic drill. 


orchestra — 
50 to 70 decibels 


| jumbo jet take off - 
_ ah 120 to 140 decibels 


Keep away from very loud 
sounds. They can damage 


thunder - 
95 to 115 decibels 


your ears. 
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Echoes 


An echo is the sound you hear when 
sound waves reflect back from a wall 
or another hard object. 

It takes the sound waves a certain 
amount of time to hit the walls and 
bounce back again. By measuring 
this time, we can find out how far 
away something is. ‘This is how 
submarines find things on the seafloor. 


Wn 
Gg 


A This mini-sub sends out K : 
DS Alia 
sound waves, measures the La * a 
echoes’ time and records 
where the shipwreck is below. 


<I If you shout into an empty 
bucket, your voice bounces 
off the sides, loudly. 


[> Swiflets call out and » 4 


use echoes to find their 
way in dark caves. 


oe sound waves 
w 


Dae, z 
“a | Be 
go eee: 

ie 


/\The sound waves made by 
this girl’s voice have bounced 
off the mountain wall, so she 

can hear her echo. 


Echo’s fate 

(A Roman myth) 

Echo was one of the great 
goddess Juno’s maids. She 
got into trouble for talking too 
much and almost lost her 
voice. Later, she fell in love 
with Narcissus but he did not 
return her love. Broken 
hearted, she changed into a 
stone and was only able to 
repeat words that others said 
first, just like an echo. 


Making music 


One of the most wonderful things about 
sound is music. Different people think of 
different things as music. Some people 
hear music in a babbling brook or the 
wind rustling through leaves. Others See tou tgs deed 
. . shaker by putting dried 
prefer music made by musical ; | 
: ; : peas into two plastic pots. 
instruments. It is easy to make simple 


It rattles when he shakes 
instruments and form a band. it up and down. 


At ae 


<1Stretching thick | V Blowing down different Vy, 
elastic bands over _ lengths of drinking straws, “ 
a tin and plucking stuck onto card, makes the 

them makes low sound of Pan pipes. 

sounds. Thinner 
: elastic bands 


make higher AA scraper can easily be 
sounds. made from an empty, ridged 
plastic bottle and a pencil. 
V A piece of thin paper 


wrapped around a comb 
sounds like a harmonica 
when it is blown hard. 


[> These children are playing 
a tune using their home-made 
musical instruments. 
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Everyday science 


Your bike is full of science! It uses 
many of the scientific ideas already 
explained. Look at the bike below 
and the science that each 
different part uses. 


A The frame is made of 
strong metal. Its shape is 
made of triangles, which 
make the structure strong. 


the helmet is streamlined so air 
does not hold the cyclist back 


[>The cyclist uses her energy 
to push the pedals, which 
move the bike forward. 

the bell rings to make 
a warning sound 

<| The bicycle 
lamp is powered 
by a battery. 


; f/ the lamp helps the cuclist to 
> Air is pumped into see and be seen in the dark 
the tyres to keep up 


the pressure. 


Y Oil is used to reduce 
friction, so the bike’s parts 
run smoothly. 


/\ The brakes use friction 
to slow down the wheels. 
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Where do people live? 


The world we live in is made up of 
many different environments, or 
surroundings. These include deserts, 
grasslands, woodlands, rainforests and 
mountains. Some of these areas are 
shown on the map. People can live in 
almost every area. 

Since early times, people have 
built homes with natural 
materials that grew or were 
found close by. Today, ee 
many homes are built with 
materials made in factories. 


#44 evergreen forest 


Key to map 


ae hot desert 


deciduous wood 


rainforest 


sce grassland 
EZ cold desert 


4%) mountains 


Y Inuit people in North 
America used igloos as 
homes. Igloos were built 
of blocks of snow. 


Word box 
Environments are our 
surroundings. They affect 
the way we live. 
Manufactured materials 
are made in a factory. 
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A People live in reed houses 
on Lake Titicaca in South 
America. They are built on 

a floor of flattened reeds. 


PEOPLE AND PLACES AXP 


Y About 300 years ago, many 
European homes had 

thatched roofs made of straw. 
Thatching is still done today. 


Factory materials 

Materials such as glass, 

' concrete, bricks, steel and 

strong plastics are used to 

build homes all over the 
world. These materials 
are manufactured, which 


means they are made in 
a factory. 


A.China has so many people 
that most city buildings are 
overcrowded. Some people 
live on rivers in houseboats. 


A\n many parts of Africa, 
mud and straw are easy to 
come by. So mud houses with 


thatched roofs are popular. 
A Australia is an enormous 


country. People who are 
travelling across it may live 
in camper vans for a while. 
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Languages 


Language is made up of spoken 
and written words. Without 
words it would be difficult for us to 
tell others what we mean. We would 
have to act out what we were trying 
to say, which would take a long time. 
It is hard to understand people from 
other countries, because they use 
different words to say the same thing. 


[>>Throughout the world, 
hands are used in different 
ways as a greeting, and as a 
sign of welcome and respect. 


TACO Lud : < 
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GOOD MORNING 


oN 
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Whispering game 
~ One player whispers to a 
~ neighbour. They repeat 
what was said to the 
person next to them, and 
~ soon. The last person 
says it out loud. Usually, | 
~ the words have changed. _ 


oe a a EE ee 


Y The children below are 
all saying good morning. 
The different languages 
are written above them. 


_ How many do you know? 


.o eee 
3ypascTByH =F jamm nga finan SAH EIA 


kaAnutpa {o5aochomoill 


BoNnTOUR ! 


Religious beliefs 


Many things have happened in the 
world that we do not understand. 
Religious beliefs are one way of helping 
to explain them. Most religions have a 
god or gods and laws to tell people how 


to behave. Some people's special A There are many gods in the 
religious buildings are shown here. nlog eligten One dog 
Shiva, is carved on the walls 


of this Hindu temple. 


A Buddhists follow the A\|n Jerusalem, The Western A Christians worship one god 
sayings of the Buddha. Wall is visited by Jews, who and Jesus Christ in chapels, 
They worship in a temple. believe in one god only. churches and cathedrals. 


<All Muslims try to visit 
this holy city of Mecca. 
The Muslim name for god 
is Allah. 


aa eae SP Ln 
A Shinto symbols are EW TE 


important to Japanese people 
who worship gods of nature. 


v 4 i . x ‘ a i az7t ae. 
me 4 TU Eee s 46 ~ : ; Bl 5 


All kinds of delicious foods are grown 
throughout the world. Different types 


of weather, called climate, help to 7 
decide how people live and what sort f Moke ofrulbediae 
» Buy some brightly H 
of food they grow. : | 
: » coloured fruits and wash * 
Once, certain foods were only eaten them, Ask an adult to 
by the people who grew them. Today, "cut them into cubesand 
aT ; 
food can be transported to markets all _—{ slices.Placeinabowl = ¢ 
- ‘ 
over the world for us to buy. How many | 74d ™X together. Ada 
a little fresh fruit juice. 
of the foods below do you know? SGU ae ra 
strawberries ~ lemons macadamia nuts 
grapes from Spain from Italy from Australia 
from Chile 
& mangoes 
apples from SS from Kenya 
New Zealand \Fe trode N 


St Lucia\ 
Thailand- 


x 


| 
| 
| 
| 
/ 


| apricots 
Wercanelan from Iran | | from France 
f ; / ) > 
rom Egypt cinnamon from peanuts dates maize from the 
Sri Lanka from Nigeria from lraq United States 
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Sports and games 


People all over the world play sports | 
and games all through the year. 
Some are played alone, while others 
are played with a partner or in Aieensercuea ee 
teams. Football and hockey are and tough game. 
games that are played against 
people in many countries, to 
decide which country's team 
is the winner. Which sports 
and games do you 
enjoy playing? 


V Every four years, sports 
men and women from 
different countries meet to 
play against each other at 
the Olympic games. 
The winners are 


A Volleyball is played 
on beaches worldwide. 


given medals. 


A\|n Katanga, 
Zaire, children play a game 
of marbles using fruits. 


[>Children and adults 
all over the world 
enjoy kicking a ball 
and playing football. 
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Traditions 


A tradition is something that is done in 
the same way, year after year. It may 
be a celebration, a storytelling or a way 
of making something. Different places 
and groups of people have their own 
traditional festivals, stories and crafts. 
In the following pages, we will be 
looking at five large areas of the world: 4Forthousands of years, 
the Americas, Europe, Africa, Asia and = “f'can people hove mage 


: ae models out of clau, wood and 
Australasia and the Pacific Islands. x 
gold. This head is made of red 


Each is made up of many countries clay. It was made in west 
that all have their own traditions. Africa about 800 years ago. 


coma 


Snowmaiden 
(A Russian folk tale) 


<] Every year, people in 
Belgium, Europe, dress up 
as giants for a parade around 
the town streets. Each 
costume has a peephole, e: have a child carved a 
—_ 


Once upon a time, a 
couple who longed to 


so the person inside can 
see where they are going. When she magically 
Can you see the people’s es came alive they were 
faces in this picture? delighted and called 
her Snowmaiden. 


young girl out of snow. 


[> These traditional rod puppets 
are from Java, in Asia. They are 
made of wood and used 
to tell stories. A puppeteer 
works them by moving the 
longsticksattachedto  —— 
their bodies. wa 


PU 


A The Aborigine people in 
Australia tell their children 
wonderful stories as they 
paint Dreamtime pictures. 
The children learn to paint 

the pictures and remember 
the stories so they can tell 
them to their own children 
one day. This way, the 

stories will never be forgotten. 


>For hundreds of years, people 
have ridden horses to round up 
their cattle in America. Today, 
cowgirls and cowboys show 

off their horse-riding skills 
to crowds of people at 
shows called rodeos. 
They are popular in 
the United States 
and Canada. 
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The Americas 


For hundreds of years, the Americas 
have drawn people from all over the 
world. Amazing landscapes and 
different climates still attract millions 
of visitors each year. Some decide to 
stay after their holiday. All of these 
peoples add to the richness and Anthea Arena ine 
colourful style of American life. Americas is shown in red. 


Y Holidaymakers love to visit the Grand Canyon in 
the United States. The Colorado River carved 

> outits deep valleys over 

_ millions of years. 


84 poe ceed Selena 


Many people go to see 
the famous Statue of Liberty, 
in New York City. 


[>Fruit and vegetables 
are sold in this busy 
market, high in 
the Andes 
mountains. 
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V Sugar Loaf mountain rises 
above the bay in Rio de 
Janeiro, Brazil. The city is a 
lively place to live, surrounded 
by magnificent views. 


A The Horseshoe Falls in Canada are part of the group of 
waterfalls called Niagara Falls. Some of the falls are in 
Canada, the rest are in the United States. 


Glaciers are huge rivers of 
ice that move very slowly 
, down valleys. They follow 
A Alaska is the the easiest way to the sea. 
Canyons are deep, steep- 


northernmost state sided valleys. They are 
of the United States. _ usually in dry areas where 
Much of the land is frozen the sides do not get worn 


: ; : away buy the beating rain. 
with massive rivers of ice, YOY g 


called glaciers. 
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| ‘How Ishdaka found Summer 
(An Inuit folk tale) 


The frozen north Y 


The Inuit people came from 
Asia to Canada thousands of 
years ago. The early Inuits 
used dog sleds for transport 
and made homes from snow 
or animal skins. There was 
no soil for growing food, so 7 yy 
they hunted caribou and seals Ne hy 
for food and clothing. ‘Today, ~~ 
some Inuits hunt, but most 3 
work in offices and factories. 


There was once a time when a 
giant called Winter ruled Ishdaka ’s 
northern land, keeping it frozen all 
year round. Ishdaka travelled 
south to ask Summer for her help. 
She agreed, and together they 
tricked Winter and were able to 
melt all the ice and snow. 
Thereafter, the giant only ruled for 
part of the year, so that Summer 
had a chance to visit and bring 
warmth to Ishdaka’s people. 


<JInuits catch fish to 
eat. This man is 
spearing fish 
through an 
ice hole. 


— 


A Rubbing noses is an Inuit 
sign of affection, like a kiss. 


ra : 
ba y q 
[>Today, most et 
Inuits live in wooden 


houses and drive snow mobiles and cars. 


Planes bring supplies and medicines. 
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Native Americans 
® 


Native Americans were the 
first people to live in North 
America. They spoke many 
languages and hunted, fished 
and farmed. When Europeans @ 

: ; 5 people are Native Americans. 
arrived, Native Americans . 

i: ; They dance and sing at the maize festival 

were forced to live in areas to make the rains come and bring them a 
known as reservations. good harvest. 


[>The medicine man 
uses magic to help 

heal sick people. He 
draws magic signs in 
the sand and chants. 


Agno were thetirst 


’ | re e - people to'live in 
| V White settlers from A & =e America? 
} Se Europe first arrived | 
aaa e What aA the \ 
Al \ over 350 yearsago. meaign man use to 
i: At first, they were ~ help foal ieee? 
friends with the Native 


Americans, but later 
fought many wars 
against them. 
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Forestry 


pa Columbia a Canada A Trees are cut down by forest workers called 
is one of the world's largest lumberjacks. They use power saws. 
timber producers. ‘Timber 1s 
wood from trees. It is needed 
to make building materials, 
furniture and paper. 
The Columbian forests are 
looked after carefully, so that 
: ‘Huge trucks 
new tree seedlings are always 
take the trees away 


growing to replace the trees to sawmills. Then the bark is removed from 
that are cut down. the trees and they are sawn into planks. 


<ITrunks of maple 
trees are drilled to 
collect a watery sap. 
When this is boiled it 
turns into the sweet, 
sticky liquid known 
as maple syrup. 


"Find the ongwers eet =/ " >Maple syrup is 
, = Where is British ‘\} delicious on waffles 
7 Columbia? ai 5g) _ and pancakes. 


Cattle ranches 


North American farmers keep 
cattle on big farms called 
ranches. Cattle over nine 
months old are kept in fenced __y 
off areas and fed on special — © 
food to make them grow 4 
bigger. Lassos are used to 
round up the cattle. 


<The South 
American 
cowboy is called 
a gaucho. He 
wears a broad hat, 
baggy trousers, a 
decorated belt and 
spurs on his boots. 


V Cattle in North America have been rounded 
up on horseback since the early days of the 
Wild West. 


Cut a circle of card with a hole the size of 

your head. Cut a strip of card 4cm wide, 
to make a headband. Cut edges of 

eee band, as shown. Tape ends to fit 

i your head. Fold bottom edges and 


glue over hole. Cut a circle the size 
of your headband and glue on top. 


; 
} 
_ Make a gaucho hat 
3 
3 
. 
> 
5 
iN 
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<JOn some large 
ranches, trucks and 


helicopters are used 
to find lost cattle. 
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West Indies 


The West Indies is made up of V Puerto Rico is an island in 
thousands of islands in the Caribbean the West Indies. Puerto Rican 


; . fishermen go out to sea in 
. S¢ 
Sea. Cuba is the largest of these island sy bout hey se ae 


Bananas, coconuts, coffee, cotton, ~*~ — tomendnets that have ripped 
tobacco and sugar cane grow well in on rocks below the sea. 
the warm weather on these islands. 
It is sunny all year round, so 
people can work and 
relax outside. _, : 


mi AA patie NREL AS tn ge ONG GS NE A i AH Mla FOE Ne SL RRMIIGS Miya bns JPY9 Ea hd AGE Se St Pad IX DAR MATION = 


Make Caribbean bananas 

Peel some bananas. Ask an adult 
to cut them into two. For each, mix 
two tablespoons of orange juice 
with a teaspoon of lemon juice and 
two teaspoons of brown sugar. 
Pour on top. Sprinkle a 
tablespoon of coconut 
over each. Ask an 
adult to grill them 
for five minutes. 


SN Se METRE Re SEY ee COLTER 
: 


Cee 


PK 0 SOI 


PANE A ya arses 


ang PROT 
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Amazon Indians 


Amazon Indians live in the 
South American rainforests. 4s 


‘They look after the forest 


because it gives them all the 
food, medicine and building 
materials they need. 

Other people are not 
looking after the land. They 
are cutting down many of 
the trees to sell as timber or 
to make space for new farms. 


AThese men are fishing with 
a bow and arrow. They must 
have sharp eyes and move 
quickly to catch fish 


this way. 


How the birds got their colours 
(A South American folk tale) 


Once all birds were white, until a 
wicked rainbow snake was killed. 
; ; The cormorant who had killed the 
ss snake was supposed to have its 

\\ skin as a prize, but he was told it 
was only his if he could carry it. All 
the birds helped, and were given 
the piece of skin they had carried. 
Their feathers changed to similar 
colours, and are the same today. 


VY Many Amazon Indians sleep in 
hammocks and cook food outside. 


i Bes 
5 ie ieee RL a ae 


<% 


<The forest people live in 
clearings. They get all their 
food from the forest and 
rivers. Hunters often 
go away for 
many days 
at a time. 
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Mexico 


More people live in Mexico 
City, Mexico's busy capital, 
than in any other city in the 
world. Other Mexican towns 
are quieter, especially during 
the hottest part of the day, 
when most people rest. 


Many visitors travel to 
: ; A The Aztecs lived in Mexico hundreds of 
Mexico to see the amazing Ae ak ts 
years ago. Their capital, Tenochtitlan, 


temples that were built by probably looked like this. The ruins of these 
the Aztecs. temples are visited by people today. 


V It is noon, the hottest 
part of the day, in this 
small Mexican town. \AiKar is’ Maxico’s 
Many people have capital city? 
gone inside to rest, 
away from the sun. 
Others take a break 
from their work and sit 
in the shade under the 
cool arches in the 
town square. 


Find the answers 


Why do most people 
rest at noon? 


: come 3 
) Dial 4 


a 


Traditions 


Carnival, Thanksgiving and 
the Canadian Winter Festival 
are just a few of the many 
traditions that take place in 
the Americas today. They are 
~ happy times, when people 
celebrate with their friends, 
family and neighbours. 


* /\Carnivalis a 
: famous and colourful 
- street festival. It takes 


: r ; . i | : ‘Ay = a 
; ae ms ig wl Tn NG place in Rio de Janeiro, 
; il i ! | il \ | L_- i | Oe = Brazil, every year. 


Pe aa 1 Jo , People parade and 
yw ©AEach year, a giant 3 | dance in bright 
ice palace is built for costumes. 
the Winter Festival in 
Quebec, Canada. 


[>Thanksgiving is the 
United State’s 
favourite tradition. The 
first Thanksgiving was 
a huge party thrown 
by settlers, to thank 
the Native Americans 
for showing them how 
to farm their new land. 
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Europe 


Europe is made up of many countries. 
The northernmost areas in the Arctic 
are cold and snowy all year round. 
In the south, by the Mediterranean Sea, 
it can be very hot and dry. 

People from northern Europe, such as 
Scandinavia, are often fair skinned with 


2 ; /\ Europe’s many countries 
light hair. People from southern Europe, make up the red shape shown 


such as Italy, are usually darker. on this map. 


pene os 

<J People from all over the 
world visit the Mediterranean 
countries to lie in the sun on 
sandy beaches and swim in 
the warm, blue sea. 


Y Iceland has many geusers. 
They blast hot water into the 
gir, every now and then. 


el mercy 


A Some Sami, or Lapp 
keep reindeer. They take them 
further south in the spring. On the 
way, they live in tents called lavos. 
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[> St Basil’s church in 
Moscow, Russia, is 
famous for its many 
brightly coloured, onion- 
shaped domes. Russia 
is such a large country, 
that it stretches across 
both Europe and Asia. 
Moscow is in Europe. 


V Prague, the capital of 
the Czech Republic, is full 
of many old and beautiful 
buildings. It is called the city 
of 100 spires because it 

has so many churches. 


Word box 

Geusers are hot springs 
that throw up jets of hot 
water. In volcanic areas, 
hot water underground 
turns to steam and 


pushes out into the air. 
Mediterranean areas 
include all the lands 
surrounding the 
Mediterranean Sea. 


A Edinburgh Castle in 
Scotland stands high above 
the city on a volcanic rock. 
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Farming 


Some European farmers 
keep animals, others grow 
crops, many do both. 
Machines can be used to ; Moaketeheenpicir 
plant and harvest crops on VS Draw a sheep using this 
flatter land. Farming hilly YW © shape as a guide. Colour 
ground is more difficult. in its face and legs. Glue cotton wool 
eet han eeantteiisec onto its back. Glue used match sticks to. 


make a sheep pen, as shown. 
to graze sheep and goats. 


4 
Paha ON Ng te RN nl OME et Plt ee IS Wt md oO 
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V A lot of wheat is grown in Europe. Tractors 
and combine harvesters gather in the crop 
towards the end of summer. 


AOna small farm, everyone helps to look after 
the animals. The chickens are given grain to 
eat and their eggs are collected each day. 


A Many farms in Spain 
grow grapes. The grapes are cut in 
September, and are mostly made into wine. 


bi x s , 7 ES. a) 
- , Bea Mer : a - 
ay Re e : 


Fishing 


The fishing industry in 
Europe is huge. ‘Thousands 
of tons of fish are sent to 
the fish markets every day. = Se 
Shellfish, such as lobsters 
and crabs, are trapped in 
baskets. Other fish are caught 
by floating nets. 


V Fishing is often a family business. These two 
Greek brothers fish every day. Sometimes they 
hire out their boat to holidaymakers. 


ee nae 
~ 


A These fishermen are from Brittany, in | 
France. They go out to sea for several days 
in large boats. They sell the fish they catch 
in a fish market in their home port. 


[>Large fishing boats are called trawlers. 
The fishermen on this Russian trawler 
will freeze the fish on board to keep 

it fresh until they return. 
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Mountains 


Europe has many beautiful - 
mountains. In Norway, inlets” ~ 
of sea, called fjords, cut into =~ s 
mountainous coastlines. The Dogs to the rescue! 


world-famous Alps stretch The St Bernard dog is named after the 
th Hy a St Bernard monastery in the Swiss Alps. Many 
Seo ee Ae emai years ago, the monks in this monastery reared 


Hundreds of people climb and trained these dogs to rescue people 
and ski on them eve ry year. trapped on the mountains in snow blizzards. 


>>The countries of Scandinavia 
have warm summers. People 
on holiday sometimes 
bathe in low mountain 
lakes. They also take 
special baths, called 
saunas, inside 
wooden cabins. 


<1 These people have 

come to a ski resort 

for their holiday. Those 

who are used to skiing 

will climb the mountain 

in a chair lift and ski 

down. Beginners will 

ski on gentle slopes, or 
practise on flatter areas 

in the resort’s village. Others 

prefer to sled or toboggan. 
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Traditions 


As Europe is made up of so 
many countries, there are 
hundreds of different festivals 
and celebrations. 

Certain festivals, such as 
New Year, are celebrated by 
groups of people everywhere. 
Some traditions belong to 
one area or country only. 


A |n Switzerland, 


there is an opening parade every 
autumn for the onion festival. 


/\ Russian dancing is famous throughout 
the world. The dancers have to be very fit 
and strong. They kick their legs out while 
squatting, leap high in the air and touch 
their toes. 


An Italy, over 300 years ago, a puppet called 
Pulcinella became so well loved, the show 
spread to France. From there it went to 
England, where Pulcinella became Mr Punch. 
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Africa 
Africa is an area of many landscapes 
and climates. It includes tropical 
rainforests and the world's largest and 
hottest desert, the Sahara. ‘ 

Three-quarters of Africans live in 
the countryside, earning their living 
by farming. More and more people 


are moving to the cities to work in Anmbaligetnan nen 
shops, offices and factories. made up of many countries. 


<J About 900 years ago, the Shona people 
built the city of Great Zimbabwe in southern 
Africa. Its ruins are still there today. 


[>In Morocco, north Africa, 
the old part of some towns 
have walls around them. 
Souks, or town markets, 
are within these walls. 


Word box 
Safaris are journeys 

into the wild to see and 
photograph wild animals 
in their natural 
surroundings. 

Pyramids were built in 
Egypt thousands of 
years ago as places to 
bury important people 
when they died. 
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<JIn ancient Egypt, 
Pharaohs, or kings, were 
buried in pyramid tombs 
with their treasure. 


Y There are many open markets in 
west Africa. These women are carrying 
the shopping home on their heads. 


A\Some African towns are on 
rivers, so boats can be used 
to carry people and goods. 


ay Once Boonie on safari shot large c 
e African animals. Ron ee eee OO eee 
: _ take phiotograniiets instead. : s ee 


eee 
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Village and nomadic life 


In the towns, many people live in 
modern houses built from manufactured 
materials. In the villages, houses are 
often made of sun-dried mud with roofs 
of straw or leaves. 

Tuareg and Masai people do not live | | 
: : A A This Tuareg man is lowering 
in towns or villages. ‘They live a ohuckatanteeten ternen 
nomadic life, which means they travel ee ear ite MRS SNE TT 
from place to place. desert sand. 


V The Tuareg people wander 
the Sahara Desert with their 
camels and goats. Their 
homes are tents carried on 
the camels’ backs. 


ACamels are used to carry goods across the 
desert. They can travel for days without a drink. 


Snake magic 
(A folk tale from east Africa) 

A poor, hungry woman and her son 
helped a snake. They were rewarded 
with a magic ring and a casket that 
always gave them a home, riches and 
delicious food. 


Alin many African villages, 
women prepare meals 
‘together outside their 
homes. They pound 

millet or cassava into flour. 


>>The greatest day in 

a young Masai warrior’s 
life is when he becomes 
a junior elder. Young 
women dress up in 
colourful beaded collars 
for the warrior’s : 
procession. 


A Bridges made from 
branches and vines 
cross some rivers. 
They look wobbly, 
but local people use 
them easily. 


<] Masai women build a holy 
house, called an osinkira, for 
the young warrior’s ceremony. 
An altar inside it is made from 
three wooden stakes cut from 
sacred trees. The house is 
always burned afterwards. 
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Farming 


In some parts of Africa modern 
machinery is used to farm the land, 
but most farmers use simple tools. 


areas, peanuts, maize and millet are 
grown. In warm, wet areas, bananas, 
rice and yams grow well. Coffee, cocoa 
beans, coconuts and cotton are grown 
mainly to sell abroad. 


A Ostriches are kept in South 
Africa for their eggs, feathers and 
meat. The females have special 
shelters where they lay their eggs. 


In eastern and southern grassland ‘ 


Soigpee 


A Ostriches are very strong 
and can be ridden like horses. 
They can give a nasty kick if 
they are in a bad mood! 


V In Zaire, central Africa, the farmers grow tea 
bushes on hillsides. The leaves are picked by 


hand. They are dried 
before being packed. 
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\Y’ Some farmers are lucky 
enough to have land near 
Africa’s longest river, the 

river Nile. Waterwheel pumps, 
worked by animals, keep the 
Nile’s water flowing along 
ditches to water crops. 


VY Coffee plants produce 
fruits called berries. 
Each berry has two 
beans. Some of these 
are roasted and ground 
to make coffee powder. 


_ Why are ostriches kep 


XS 
S 


Cut out feather 
shapes from black 
and white paper. 
Cut edges, as 
shown. Glue the 
feathers onto your 
ostrich’s body. 


Make an ostrich 
Draw an ostrich 
onto card, using 
this shape as a 
guide. Colour it 
in. Glue on a 
bead for its eye. 
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AA age LM 9 I RS PUN UT AE hes LPG 


BAR it YR meh tT STARS aN Sipe PAA A ep DRA ee he asic? SHEED Rid PIB MK ap tae eR IS ea NaN ASE TAD Clie Caer 


®@ PEOPLE AND PLACES »* Africa 


Life on the water 


Some people in Africa live in 
villages by the sea and rivers. 
There are few streets, but 


people move about easilyin- Mako osHihaues 
small boats. | Cut and fold the ends of four 
The houses are built on tubes, as shown. Tape to the 


bottom of a cardboard box. 
Fold a piece of card in half. 
Tape over box to make roof. 
Paint doors and windows. 
Glue straws onto the roof. 


high stilts, so that when the 
river rises during the rainy 
season, the houses are kept 
dry> Ghaldren here dremnore 
used to water than dry land! 


DThisisafishing | 
village in Benin, west 
Africa. Local people 

can buy vegetables 

and fruit from boats 

that visit their homes. 


The pumpkin boat 

(A folk tale from Madagascar) 

One day a pumpkin fell into the river. A group 

of small animals thought it would make a 
wonderful boat to sail down river. But Rat 
became hungry and secretly began to nibble 

) the bottom. When water flooded in, the boat 
{<=.. tipped over and all the animals had to swim for . 
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Traditions 


Many of the African countries 
are famous for their traditional 
crafts. Beautiful masks and 
colourful materials have been 
made in the same way for MMe 
thousands of years. 7 7 
There are also exciting 
festivals and celebrations ( See i fy 7 
all over Africa. | \ ; 


aig 


AV 


WY 


eg 


A This colourful cloth 

is from Ghana in west 

Africa. It is woven from 
dyed cotton. Traditional 
clothes in Africa often 
have bright colours and 
bold patterns. 


< African people have 
made masks out of 
materials such as clay, 
wood, bronze and 
gold for thousands 
of years. This mask 
was made in central 
Africa. It was used for apne 
special ceremonies. a 


aes 


< Every year, men from 
_ Argungu in Nigeria hold 
a fishing festival. They 


___using dried gourds, or 
-. calabashes, as floats. 
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Asia 


Asia covers a vast area. Its lands vary 
from freezing Siberia in the north to 
warm, tropical India and Thailand in 
the southeast. 

Over half of the people in the world 
live in Asia. Many of them live in busy . 
cities. Very few people live in the dry dee Ghonneualanaered 
desert and rocky mountain areas. is shown in red. 


[>Many people living in 

the Middle East are Muslim. 
They worship in a mosque, 
like this one in Dubai. It looks 
spectacular when it is lit up 
at night. 


V These Hindus are bathing in 
the holy waters of the river 

Ganges in Varanasi, 

northern India. 


A Over half of Thailand is 
covered in teak forest. Teak is 
a very important timber tree. 
’ Elephants move the teak logs 
“ to the river, where they are 
floated down to the sawmills 
in the capital city, Bangkok. 
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<] There are many bazaars, 
or markets, in Afghanistan. 
._ People from the hills and 
‘& mountains come to 
sell their goods. 


AChina’s city streets are 
busy. Bicycles are often the 
quickest way to travel around. 


alan <a 
rrr, a) i pea 
f Te aa TTT 


her 
‘inn 


A The Himalayas are the highest mountain , S ae 
range in the world. Many people try to climb ; 
them every year. 


Word box 

| Teak timber comes from 

<|The Great forests in Southeast Asia. 
: | It polishes well, so is used 

Wall of China to make furniture. 

was builtover =| ~— Bazaars are eastern 


1,000 years ago to / markets where goods are 


protect China. It is the sold or swapped. 


longest wall in the world. 
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Different ways of life 


Most Asian people live and 
work in villages, towns or 
cities, but some people 
choose to lead a different 
way of life. This may be 


beliefs, such as the Buddhist monks. 
Other people, such as some Mongolian 
and Tibetan families travel around to 
work. A few of the unusual ways of life 
in Asia are shown on this page. _ 
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Af 


because they have special ) ; 


ATT 


A These people are from 
Mongolia. They wander the 
grassy plains with their 
animals. Their homes are 
felt tents, called yurts. 


<1On the slopes of the 
Himalayan mountains, 
Buddhist monks live in 
monasteries. They have 
chosen to live apart from 
other people, so they can 
pray and study 

in peace. 
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[>In Israel there are farms 
called kibbutzim. Everyone 
works together to grow food 
for the people of the kibbutz 
and to sell at markets. Here, 
workers are picking oranges. 


This is a whole village 

under one roof. The Iban 

people of Sarawak, Malaysia, 

often live in a longhouse like 

this. Inside, as many as 70 

__ families have separate rooms, 
_ off along corridor. 
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-<JIn Chang Tang, Tibet, some | 
* families live in tents made of yak 
_ skin. They sell salt to China. These 
bags have been filled from a salt 
pan and are ready for the long trek 
back to camp. 
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Industry 


People who manufacture, or make, 
similar products are said to work 
in the same industry. There are a 
huge number of industries in Asia. 
Some Asian industries make very 3 | 

: . A Rice grows best in flooded 
complicated electrical goods. Others fiche cc nikor erence 
are simple industries, such as farming to be done by hand or with 
rice, cotton and tea. the help of animals. 


V Spices help to make food 
taste and smell good. Many 


A Japan’s products are sold throughout ginger 
the world. Some of Japan’s most popular 
goods are televisions, washing machines, 


spices are grown and 


cameras and cars. used in Asia. 


_—- “OO 7” 
coriander P j — | a whole black, 
M, coriander slice of ground black 


eppercorns 
leaves gingerroot pepper ane 
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A Oil is one of Asia’s biggest industries. 
Over half the world’s oil is found in Asia, with 
a quarter of it mined in Saudi Arabia alone. 


Se oe 
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[>The film industry is very 
busy in India. Several hundred 
films are made each year. 
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Weave a rug 
Foldapiece ofthincard 
in half. Cut slits, as 
shown. Open out. Tape 
strips of coloured paper 
to one edge. Weave strips 
in and out until you reach the 
end. Tape in place. Weave strips | 
until you have a colourful rug. 
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are famous around 
the world. 
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Traditions 


There are many celebrations and 
traditions to be found throughout the 
different countries in Asia. All are fun 
to watch or take part in. You can see 
people dressing up in costumes, an 
exciting fireworks display and a 
colourful painting on these pages. 
Perhaps you have been lucky 

enough to see some of them before. 


— 
> 


8 B25 Mis aM ‘ \ V During the Chinese New 
/ i PAs BON. DL sik l) Year, some adults dress in 


istic B, seis] ioc 


| : ’ via axe SSA | a dragon costume and 


dance through the streets 
collecting gifts for 
those in need. 


A\slamic art is based on 
the Muslim religion. Many 
beautiful patterns and 
designs are created. 


480 


Asia « PEOPLE AND PLACES 


Y On the island of Bali, in Indonesia, Make a Bun Bang 


the women and children offer gifts of Fal picture 
flowers and fruit to the gods, tohelp ==» Drawafirework picture 
7 ans a protect their villages. with wax crayons. Use 
me Ey Lt Sh - your brightest colours : 
ve x ea & and draw plenty of 
: Bo X rockets. Place it on an 
is eS — old newspaper and . 
‘ Wy ; 
% SS, Reif cover your picture with = 
| a : . 
Kina : black paint. Watch ; 
. a ——.. ~~ ~Wwhat happens to your ‘ 
oe gis, eat ) ~~ fireworks. 


[>In Thailand, villagers hold a 
festival called Bun Bang Fai, 

to make sure the rains come. 
They light enormous rockets. 


<J The Kabuki theatre, in 


Japan, began over 300 years 
ago. All the parts were played 
by men. Many Kabuki 
plays are still performed 
in Japan today. 


A The Japanese tea 
ceremony teaches that even 
everyday actions should be 
thought about deeply. 
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Australasia and 


the Pacific Islands 


Australasia's largest countries are 
Australia, Papua New Guinea and New 
Zealand. In the Pacific Ocean there are 
thousands of islands that we call the 


Pacific Islands. Some are too tiny to see rene al 
on a map. Over this enormous area, A Australasia and the Pacific 
there are hot deserts, cold mountains Islands cover the enormous 


: red area shown above. 
and warm tropical seas. 


[>The Sydney Opera House, 
Australia, is a very famous 
landmark. It was built 

to look like sailing boats 

in the harbour. The bridge 
behind it links north 

and south Sydney, the 
largest city in Australia. 


V Wellington is the capital of New Zealand. 
The city is famous for its steep 4 
hills and its very strong a 


Word box 
National Parks arelarge, | Winds. 
protected areas where 
wildlife can live in safety. 
Reefs are ridges of coral 
that build up below the 
surface of the sea. 


Aborigines are people | Wihe ope = 
who lived in Australia long i ; 
before Europeans arrived. 


ane BPS 


Newnes. 
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<1] Fjordland is a National Park 
along the southwest coast of 
New Zealand. It is a protected 
area, So people are not 
allowed to build on it. It is 


known for its beautiful 
mountains and scenery. 


[>The Great Barrier Reef, off 
the Australian coast, is the 
largest coral reef in the world. 
Thousands of tourists visit the 
colourful coral reef each year. 


—_ —- nena ree 
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Y Uluru, or Ayers Rock, is 
sacred to the Australian 
Aborigines. Its caves are 
covered with ancient _ 


paintings. 


[>> These giant stone statues are on Easter 
Island in Polynesia. No one knows who 
carved them. Traditional stories tell of the 


statues walking to their resting place, 
helped by a magical power. 
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Farming and industry 


The farm and factory products from 
Australasia and the Pacific Islands are 
very popular in other countries. Japan - 
is one of the main buyers of goods Se 
from Australia, New Zealand and 


A Sheep shearers in New 


Papua New Guinea. Zealand often travel from farm 
New Zealand has more sheep than to fann. Some can shedra 
people. The sheep are sold worldwide. sheep in under a minute! 


A Australian sheep farms are so large that farmers use 
planes and trucks to get around them. At shearing time, 
sheep are driven into sheds to have their wool cut off. 


<J Sugar is the island of Fiji’s 
most important crop. Many 
people earn their living by 
working on sugar plantations. 


» 
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[> One of the world’s largest copper mines is 
on the island of Bougainville, Papua New 
Guinea. Apart from the pure copper sold, small 
amounts of gold also come from this mine. 
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A South Australia w 
grows lots of grapes 
that are used for 
making wine. It is so 
popular that many 
thousands of litres are 
sold at home and 
abroad every year. 


A Almost all the world’s opals come from 
Australia. Opals are milky-coloured gemstones 
with other threads of colour in them. They are 

used in jewellery, such as rings and bracelets. 
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Australian traditions 


The first people settled in Australia 
about 40,000 years ago. These people 
were called Aborigines. Although 
many Aboriginal people now live in 
cities, there are a number who live in 
the outback, or areas of wilderness. 
These people have followed their own 
traditions for thousands of years. 

Many Australians came from Europe 
and Asia and still follow the traditions 
of their original countries. 
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amet Lowe 


Make a rock painting 
Stuff a large, strong 
paper bag with 
newspaper and 
seal top edges with 
___ sticky tape. Paste 
“) glue over the front. 
Cover with sand. 
Leave to dry. Draw 


ONSET ERIE 
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simple stick figures 
and animals with wax 
crayons on sandy side. 
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AThis is a didgeridoo. It 
is a musical instrument which 


makes a long, droning sound, 
like a loud bee. Didgeridoos 
play the background sound 
to many Aborigine songs. 


A Paintings and carvings 
created thousands of years 
ago, can be seen on rocks 
and in caves today. Many of 
them tell old Aborigine stories. 
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Aborigines have used 

— - boomerangs for hunting and 

sport for thousands of years. 
If thrown properly, they come 


right back to the thrower. 


<This camel race is part of 
a big sports day. Watching 
and taking part in sports 
competitions is an important 
part of Australian life. 


> Australians enjoy outdoor 
life. On a sunny day, people 
often put on sunscreen cream 
and go to the seaside. Surfing 
is a favourite sport. 
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Island traditions 


Early Polynesians were adventurous 
sailors. They braved the unknown seas 
in small, light boats, searching for new | 
lands. Finally, they settled on many of —4Amulets, orlucky pendants, 
the Pacific Islands. have been worn by Maori 


ae eople for hundreds of years. 
Traditions were handed down from se ; 
This one is worn, or placed in 


family to family and are still part of the water while fishing, to help 
everyday life today. the owner catch many fish. 


ais 


<]|n Papua New Guinea, men hold meetings 
and ceremonies in spirit houses called Haus 
Tambarans. These have life-size wooden 

figures, or spirits, that watch over the village. 


[> Hawaiian dancing is called hula. 
Hula dancers have special costumes 
and often wear garlands around their 
necks. Stories are chanted while the 
dancing takes place. 
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This index will help you to find out where you can read information about a subject. 

It is in alphabetical order. Each section is under a large letter of the alphabet. A main 
entry and its page numbers are printed in dark, or bold, letters. This is where you 

will find the most information. Below a main entry, there may be a second list. This 
shows other places in the book where you can find further information on your subject. 
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Aborigines 449, 483, 486- 
487 

adaptation (plants) 202, 
203, 204-205 

Africa 80, 81, 86, 443, 
448, 466-473 

air 59, 74-75, 423, 426, 
440 

aircraft 346, 368-371, 
426, 434, 437 

algae 221, 226, 227, 276 

Amazon Indians 457 

Amazon River 80, 109 

Americas 450-459 

amphibians 154, 155, 
186-187, 278-279 

animals 67, 90, 124, 
126-127, 153-200, 
274-287 

Antarctica 80, 82, 95, 106, 
399 

apes 160-161 

Arctic 82, 83, 95, 106, 460 

Asia 80, 81, 474-481 


astronauts 46-47, 48, 50, 

51, 56, 374-375 
astronomers 16-17, 54 
Atlantic Ocean 106, 109, 

AO} 4O97 135 
Australasia 482-488 
Australia 80, 81, 85, 87, 

443, 449, 482-487 
Aztecs 458 


B 

babies 312-317, 340, 392 

bats 158, 169, 436 

batteries 412, 414-415 

beaches 116, 119, 152 

bicycles 350-351, 426, 
440, 475 

Big Bang 14 

birds 154, 155, 170-177, 
214 
beaks and bills 173 
birds of prey 170, 176 
evolution 275, 286-287 
feathers 172-173 


nests and eggs 174- 
175 
seabirds 74, 116 
waterbirds 120, 121, 
177 
birth 315 
black holes 31 
blood 324, 328-329 
boats, see ships 
boiling 402 
bones 
dinosaur 250-251, 256, 
294-296 
human body 308-309 
bonsai trees 236, 237 
brains 
dinosaur 271 
human 310, 330-331 
senses 318-323 
bread 99, 376-377 
breathing 324-325 
Buddhists 445, 476 
building 360-361, 401 
butterflies 74, 83, 91, 
157, 193, 194, 243 
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cactus 89, 204, 206, 232, 
231 

camels 89, 468, 487 

camouflage 182, 254 

Canada 449, 451, 454, 
459 

cans (recycling) 386 

carbohydrates 334 

carnivores 158, 163, 266 

cars 354-355, 407, 414, 
424 

cats 162, 436 

cattle ranches 455 

caves 68-69, 114 

cereals 231 

chameleons 182 

children 316-317 

China 443, 475, 480 

chlorophyll 208, 209 

Christians 445 

circuits (electricity) 414- 
415 

cities 96-97, 202 

cliffs 68, 74,114, 115 

climate 80, 82-83, 84, 86, 
88, 90, 446 

Clocks 22, 347, 398 


clothes 301, 338, 382-383 


clouds 59, 70, 76-77, 78, 
110 

coastlines 114-117 

coins 387 


cold-blooded animals 178, 


272-273 
cold lands 82-83 


colour 428-429 
comets 34, 35, 44-45 | 


communication 388, 390- 


391 


computers 347, 368,391, 


396 
condensation 402 
conduction 408 
constellations 28-29, 55 
continents 80-81, 134- 

100,200; 200 
contraction 410 
convection 408, 409 
coral islands, see reefs 


crocodiles 178, 183, 282- 


283 
crustaceans 196, 197 


D 
day time 21, 92-93 
deltas 120-121 
deserts 88-89, 217 
didgeridoos 486 
diesel engines 354, 355, 
357, 358, 364 
digestion 332-333 
digital displays 388, 389 
dinosaurs 249-296 
diseases 342-343 
dissolving 404-405 
doctors'313731o9ve2e, 
342, 392, 395 
dolphins 132-133, 190 
drinks 235 


E 
ears 322, 338, 434 
Earth 57-104 
changing 96-97 
continents 80-81, 134- 
135,/258;'259 


evolution of animals 274- 


287 
gravity 422 
mountains 66-67 
orbit 17, 20-21 
plates 64, 66, 134-135, 
137 
‘pollution 102-103 
resources 100-101 
saving 104 
seasons 21, 94-95 
earthquakes 64, 113 
echoes 438 
eclipses 19, 27 
eggs 
amphibians 279 
birds 174-175 
dinosaurs 260-261 
fish 188 
hens 99 
human 312, 314 
reptiles 179, 279 
turtles 182 
electricity 144, 412-413 
batteries 414-415 
cables 410, 413 
circuits 414-415 
lightning 76, 77 
elephants 86, 164-165, 
436, 474 
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emergency machines 
372-373 
endangered animals 156- 
157 . 
energy 100, 406-409 
animal 154 
food 332 
heat 408-409 
sea 144 
saving 411 
engines 354, 355, 365, 368 
environments 202, 204- 
205, 442 
Equator 92, 94, 95, 108, 
247 
erosion 60, 68-69, 114- 
115 
estuaries 120-121 
Europe 80, 81, 460-465 
evaporation 405 
evolution 274-287 
expansion 410 
experiments 395, 396-397 
extinct animals 250, 274, 
275, 288-289 
eyes 318-319 


= 
factories 102, 150, 376- 
387, 442, 443 
farming 96, 98-99, 103 
Africa 470-471 
Australasia and the 
Pacific Islands 484- 
485 


Europe 462 
sea 142 
feathers 172-173 
festivals, see traditions 
fibre (food) 334 
fingers (touching) 323 
fire fighting 370, 372-373 
fish 116, 128-129, 146, 
154, 155, 188-191 
deep-sea 130 
evolution 275, 276, 2/77 
fishing 100, 140-141, 142, 
366, 452, 457, 463 
floating 420-421 
flowers 210-211, 212, 
222-223, 240 
flying 74 
bats 169 
birds 171 
planes 368-371, 426 
reptiles 284-285 
food 334-335, 446 
bread 376-377 
cereals and oils 231 
chains 126-127, 242 
drinks 235 
fruit, nuts and sugars 
232-233 
herbs and spices 234 
milk 379 
peanuts 378 
vegetables 230 
forces 418-419, 423, 424 
forestry 454, 474 
forests 84-85, 96, 100, 
244, see also rainforests 


fossils 62-63, 250, 252, 
216-277, 294-295 

friction 424-425 

fruit 212-213, 231, 232- 
233) 230) O00 

fuels 101, 407, 411 

fungus 221, 226-227, 243 


G 

galaxies 14, 15, 29, 32-33, 
54 

games 447 

gas 100, 101, 143, 411 

gases 74, 402-403, 410 

genes 312, 313 

germination 214 

germs 329, 338, 342, 379, 
392 

glass 104, 385 

gods 445, 481 

grains 98, 230, 231, 376 

grasslands 86-87, 291 

gravity 17, 422 


H 

habitats 242 

hair 302, 304, 306, 338 

head (human) 302, 303 

health 338-339 

hearing 322 

heart 310, 311, 328, 342, 
392 

heat 23, 406, 408-409 


helicopters 248, 370, 371, 
B(2h0KS 

herbivores 158, 163, 266 

herbs 234, 236 

hibernation 159, 178 

Hindus 445, 474 

homes 96, 101, 248, 388- 
389, 409, 411, 442-443, 
472,477 

hospitals 392 

human body 297-344 


[ 
ice 78, 79, 82, 108, 110, 
402,410 
Ice ages 288, 292-293 
illnesses 342-343 
Indian Ocean 106 
industry 478-479, 484-485 
insects 154, 192-195 
Inuit people 442, 452 
invertebrates 154, 155 
Islam, see Muslims 
islands 136, 138-139 


J 


Japan 81, 445, 478, 481, 
484 

Jews 445 

joints 308-309 

jumbo jets 368-369, 437 

Jupiter 34, 35, 39, 44, 53 


K 


kidneys 310, 311, 333 


c 

laboratories 294, 296 

lakes 73, 84 

languages 444 

leaves 84, 207, 208, 223 

lenses 432, 433 

levers 346, 347, 348, 427 

lichens 221, 226, 227 

lifeboats 372, 373 

light 23, 318, 428-433 
reflections 431 
refraction 432-433 
shadows 430 

lightning 76, 77, 435 

liquids 402-403, 410 

lizards 178, 257, 272, 282 

loudness 437 

lungs 310, 311, 324-325, 
320.305 


M 


machines 345-392, 412, 
427 

magnets 416-417 

mammals 132-133, 154, 
155, 158-169, 288, 290- 
291 

mangroves 123, 248 

manufactured materials 
442, 443, 478 


markets 466, 467, 475 

Mars 34, 35, 38, 44 

marshes 122-123 

marsupials 168 

Masai people 468, 469 

materials 400-401 

medicines 246-247, 342, 
395 

Mediterranean Sea 81, 
106,.460, 461 

Mercury 34, 35, 36 

metals 100, 386, 387 

meteorites 24, 45, 289 

meteors 44 

Mexico 458 

microscopes 155, 294, 
394, 433 

milk 99, 158, 379, 403, 
407 

Milky Way 32, 33 

mining 100, 101, 143 

mixing 404-405 

molluscs 196 

money 387 

monkeys 91, 156, 160- 
161 

Moon 14, 16, 20, 24-25, 
26-27, 49, 56, 93, 422, 
431 

mosses 221, 226, 227 

mountains 66-67, 72, 136, 
202, 464 

mud 63, 120, 121, 405 

muscles 307 

music 327, 439 

Muslims 445, 474, 480 


N 

nails 306, 338 

Native Americans 453, 459 

Neptune 35, 42, 53 

nervous system 319, 323, 
330-331 

nests 
birds 174-175 
dinosaurs 260-261 
wasps 195 

New Zealand 482-484 

nomads 468 

North America 80, 442, 
450-455 

North Pole 58, 82, 92, 108, 
417 

nose 308, 320, 338 

nutrition 334-335 

nuts 213, 232-233 


O 


observatories 16 

ocean liners 364-365 

oceans, see sea 

oil 100, 101, 143, 404, 407, 
411,479 

oil tankers 103, 143, 149, 
150; 4151, 366,367 

oils (vegetable) 231 

opaque materials 428, 429 

orbits 19, 20, 43, 45 

organs (human) 310-311 

owls 176, 243 

oxygen 23, 324, 328 


p 


Pacific Islands 482-483, 
488 

Pacific Ocean 106 

paintings 449, 486 

palaeontologists 250, 253, 
295 

Pangaea 258, 259 

paper 101, 104, 380-381 

Papua New Guinea 482, 
484, 485, 488 

peanuts 378 

pencils 380 

pendulums 418, 419 

penguins 80, 82, 177 

petrol 406, 407, 411 

pirates 145 

planes 346, 368-371, 426, 
434, 437 

planets 14, 34-43, 58-59 

plankton 106-107, 116- 
117, 125, 127, 146, 433 

plants 23, 60, 66, 90, 117, 
122-123, 201-248, 407 

plates (Earth’s crust) 64, 
66, 134-135, 137 

Pluto 34, 35, 43 

pollen 210-211, 212 

pollution 102-103, 150- 
151, 242, 405, 411 

Polynesia 483, 488 

power, see energy 

power stations 102, 144, 
412,413 

pressure 423 

prey 124 


probes 36, 37, 52-53 

proteins 334 

pterosaurs 284-285, 288 

pulleys 346, 347, 348-349, 
360, 361 

pyramids 466, 467 
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radiation 408 

rain 70, 78 

rainforests 90-91, 217, 
221,245, 457 

recycling 104, 386 

reefs (coral) 138-139, 482, 
483 

reflections 431 

refraction 432-433 

religious beliefs 445 

reptiles 154, 155, 178- 
185, 408 
dinosaurs 254-272 
evolution 274, 278 
flying 284-285 
sea 280-283, 288 

resources 98, 100-101 

rice 78, 81, 98, 99, 231, 
478 

rivers 70, 72-73, 102, 109, 
120-121 

roads 362-363 

rockets 48-49, 374 

rocks 62-63, 66, 295, 395 
erosion 60, 68-69, 114- 

115 

lava 64, 65, 137, 403 


rodents 167 

rubbish 103, 104, 150, 151, 
152 

Russia 461, 463, 465 
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safaris 466, 467 

Sahara desert 81, 203, 
466, 468 

salmon 191 

salt 108-109, 143, 404, 
405, 433, 477 

sand 62, 88, 114, 115, 119 

satellites 47, 48, 51, 52- 
53, 146, 374 

Saturn 35, 40, 53 

science 393-440 

scientists 394-397 

sea 26, 68, 70, 105-152 

sea reptiles 280-283, 288 

seasons 21, 94-95, 216- 
217,225 

seawater 108-109 

seaweeds 118, 142, 203, 
22F 

seeds 74, 210-215, 230 

seeing 318-319 

senses 318-323, 394 

shadows 430 

sharks 190 

sheep 98, 484 

Shinto 445 

ships 148-149 
fishing boats 140-141 
ocean liners 364-365 


sailing boats 366-367, 
406 
shoes (trainers) 384 


_ shrubs 221, 224-225 


sinking 420-421 

skeletons, see bones 

skin 304-305 

sleeping 340-341 

slipping 424-425 

smelling 320, 394 

snakes 178, 179, 180-181, 
ZOlpeoe 

snow 70, 78-79, 82, 339 

solar panels 23, 56 

Solar System 34-35, 52 

solids 402-403, 410 

sound 322, 434-439 

South America 80, 442, 
455, 457 

South Pole 58, 82, 92, 108 

Space shuttles 50-51, 
374-375 

Space stations 56 

Space travel 46-51, 56 

spacecraft 46, 346, 374- 
375, 422 

spices 234, 478 

spiders 198-199, 294, 401 

sports 301, 307, 338-339, 
447, 487 

springs (water) 72 

stalactites 68-69 

stalagmites 68-69 

stars 14, 16-17 
constellations 28-29 
galaxies 32-33 


life 30-31 
steam 71, 358, 402 
sticking 424-425 
storms 74, 76-77, 112 
structures 400-401 
studying plants 220-221 
submarines 148-149, 438 
sugar 233, 404, 484 
Sun 14, 18-19, 20-21 

day time 21, 92-93 

eclipses 27 

energy 100, 407 

heat 23 

light 23, 428-429 

seasons 94-95 

Solar System 34-35 

water cycle 70, 110 
swamps 122-123 
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tadpoles 186, 187, 279 

talking 326-327 

tasting 321, 394 

teeth 266, 267, 336-337 

telephones 52, 388, 391 

telescopes 14, 15, 16, 54- 
55,1395, 432 

televisions 388, 389, 406, 
478 

temperature 342, 399 

thunder 76, 77, 435, 437 

tides 26, 112-113 

time 21, 22, 398 

tortoises 154, 178, 184- 
185 


touching 323, 394 

towns 96-97 

traditions 448-449 
Africa 473 
Americas 459 
Asia 480-481 
Australia 486-487 
Europe 465 
Pacific Islands 488 

trainers 384 

trains 358-359 

translucent materials 428, 
429 

transparent materials 428, 
429 

transport 
aircraft 368-371 
bicycles 350-351, 440 
buses and coaches 357 
cars 354-355 
emergency 372-373 
motorbikes 352-353 
ocean liners 364-365 
spacecraft 374-375 
trains 358-359 
trucks 356 
watercraft 366-367 

trees 104, 220, 221, 224- 
225, 236, 401 
deciduous 84, 224, 225 
evergreen 84, 224 
forests and woods 84- 

85, 100, 244 

rainforests 90-91 


wood 100, 101, 380-381, 


454, 474 


trucks 356 

Tuareg people 468 
turtles 178, 179, 184 
twins 298, 313 
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United States 449, 450- 
451, 459 

Universe 13-56, 395 

Uranus 34, 35, 41, 53 
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vegetables 230, 335 

Venus 34, 35, 37 

vertebrates 154, 155 

vibrations 434, 435, 436 

villages 96, 97, 468-469 

vitamins 230, 231, 334, 
GOO 

volcanoes 37, 38, 62, 64- 
65, 113, 136, 137,399, 
403 
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warm-blooded animals 
178, 272-273 
wasps 195 
waste products 333 
water 
cycle 70-71, 110 
erosion 68 
floating 420-421 


freezing 402, 410 
heating 402, 411 
rain and snow 78-79 
sea 106-109 
sinking 420-421 
vapour 70, 71, 110, 111 
water plants 207 
waterbirds 177 
watercraft 366-367 
waterfalls 73 
waves 112-113, 115 
weather 
rain and snow 78-79 
seas 110-111 
seasons 216-217 
storms and clouds 76-77 
wind 74-75 
weight 422 
West Indies 456 
whales 107, 125, 126, 
132-133, 157, 158, 164- 
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wheat 98, 99, 231, 245, 
376, 462 
wheels 348-349, 427 
wind 68, 74-75, 100, 112, 
406 
wood 100, 101, 380-381, 
454 
woods 84-85 
worms 136, 200, 239, 276 
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Unequalled for its informative and interactive approach to a complete range of topics, The 
Kingfisher Child's World Encyclopedia is the perfect single-volume encyclopedia for 
today's pre-school and early-school children. 
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From the universe to machines, from plants to people and places, Child's | 
World talks directly to children, involving them in all the discoveries it helps = 
them to make about their world. Carefully researched by a team of experts 

and written in,a clear and simple language, the encyclopedia provides: 


> An easy-to-follow arrangement covering ten main themes: The Universe, 
Our Planet Earth, The Sea, All Kinds of Animals, Plants, When Dinosaurs 
Lived, My Body, Machines, Science and People and Places 
» Scores of activities carefully planned with special characters to develop a 
child's understanding of each subject 
A wealth of st Wy and literary characters to introduce children to the 
Wy, whole world of fiction 
> Question pa 4M Ly: help children learn by thinking for themselves 
> Helpful wc'O My to introduce and define difficult words 
> Many step-by- se So Sa that take children to the heart of 
ve Up, subject 
ee P Over. oe Uy rine illustrations | 
>A perfect tie-in between chee {uirements of a complete children's 
reference book and Key Si» 1 of the National Curriculum 


ISBN 1-85613-208-0 
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